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(57) Pe<j>epaT: npHBomrrc* ycoBepmeHCTBOBaHHbifi mctoji arpodaicrepHajibHOH 
TpaHC<f)opMauHH h pereHepauHH TpaHcreHHbix pacreHHii. CymHOCTb Mero^a coctowt 
b tom, hto cnoco6 BKJiioHaeT b ce6a nocraflHHHyio noaroTOBicy, HHOKyjwumo h 
KOKyjibTHBauHK) aKcnjiaHTOB. Ilo^roTOBKa Kaacjjofi H3 nocjieayioiiXHx napTHH 
3 kc ruiaHTOB BbinojiH^eTC^ nocjie BpeMeHHoro HHTepB&na Heo6xoflHMon> una 

TpaHC<i>OpMaUHH paCTHTeJIbHblX KJieTOK H (J)OpMHpOBEHHH B JIHCTOBbDC AHCKaX 

HH^yuHpyeMoii pe3HcreHTHOCTH k a6HOTHMecKHM h 6hothhcckhm crpeccaM. 3to 
no3BOJwer CHH3HTb creneHb HeKpo3a h kojimhcctbo coMaioiOHajibHbix h3mchchhh y 
TpaHcreHHbix pacreHHH. 
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Cnoco6 TionyHeHirUi TpaHcreHHoro pacremiH c noMOuxhw Agrobacterium tumefaciens 



06jiacTb TexHHKpj 

H3o6pereHHe othochtcjt k o6jiacra reHerH^ecKOH moKeHepHH pacreHHH h mo^cct 
6biTb HcnojiKjOBaHo jxnn co3flamiH TpaHcreHHbix pacremiH c 3a,zjaHHbiMH CBoficrBaMH. 

npefliuecTByiomHH ypoBeHb rexHUKH 

OCHOBHOH ymep6 CeJIbCKOX03flHCTBeHHbIM KyjIbTypaM npHHHHHCTCfl BlipyCHblMH, 

6aicrepHajibHbiMH h rpw6HbiMH naToreHaMH, npmeM HaHOCHMbrS Bpe# cymecTBeHHO 
npeBbiinaer TaKOBoii ot HaceKOMbix h apyrux Bpcmrrejiefi BMecre B3>rrbix. B cboio 
onepeab, rpH6bi naToreHbi no Bpe#OHO cho cth 3aHHMaioT nepBoe Mecrro cpe#H npoHHx 
B036yAHTejieii 3a6ojieBaHHH. 

HanpHMep, 3(j)<J)eKTHBHoe B03«ejibiBaHiie 36mjihhmkh orpaHHHHBaeTca 
HecKOJibKHMH 6one3H*MH: (J)HTo4)Topo3Hoe yBH^aHHC {Phytophthora fragariae), 
Bepra^JiJiflpHoe yBxmnnz (Verticillium alboaftnm), iihth hcto ctb jiiiCTbes 
{Mycosphaerella fragariae\ jihctoboh o>Kor {Diplocarpon earliand), cKpynHBaHiie 
jiHCTOBbix njiacTHHOK (Dendrophoma obsctirans), cepan rawjib (Botrytis cinerea), 
MynHHCTaa poca (Sphaerotheca hamuli) h #p. Tpn6bi bo3 6y^HTCJiH 3a6oiieBaHHfi 
pacTCHHH, He TOJibKO bjihjuot Ha pocT h pa3BHTHe pacTHT.ejibHoro opraHH3Ma, HO 
3aHacTyio 3HawrejibHO crooicaiOT npoayKTHBHOcrb KyjibTypHbix Haca>K#eHHH. 

B COBpeMeHHOM CeJlbCKOM X03HHCTBe 3<j)<|)eKTHBHbIH KOHTpOJlb Ha# rpHSHblMH 

naToreHaMH aocTHraeTCfl KOMiuieiccHbiM noflxoflOM. C oflHoi* CTopoHbi, MeroaaMH 
TpaAimHOHHoi5 cejieKiiiiH BbwomrcH HOBbie copTa, o6jia#afomHe noBbimeHHOH 
ycTOHHHBocTbK) k onpeAejieHHbiM pacaM rpH6oB. OflHaico Ha noJiyneHHe oflHoro copTa 
TaKHM cnoco6oM yxoAHT b cpe^HeM okojio 10 Jier. 3a 3to BpeMH naToreHHbi 3anacTyK> 
ycneBajoT MyTHp o b 3tb h hobbih copT Tep^er p C3H ctchtho ctb h 6biCTpo ycTapeBaer. 
AjibTep h aTHB h biS noAxoa - reHeraHecicaa HH>KeHepHH. Cnoco6 reHerHHecKofi 
TpaHC(J)OpMamiPi pacrreHHH no3BOjmeT nepeHocim> b hhx orzejihHbie reHbr 

P 03 H CTC HTH O CTH H nOJiy^aTb paCTeHHH C nOBbimeHHOH yCTOHHHBOCTbK) K IIIHpOKOMy 

cneKTpy (J> hto n aTo tcho b 3a KopoTKOe BpeM5i. 

riojiy^eHHe TpaHcreHHbix pacTeHHH c noBbimeHHOH ycToifHHBocTbio o6biHHO 
CTajiKHBaeTCH c npo6neMaMH bociipoh3bo,zjhmocth h3b ccth bix cnoco6oB h c 
npo6neMaMH nojiyneHH* pacTeHwii c hh3Khm ypoBHCM coMaKJioHajibHbrx oncjiOHeHHH. 
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I-l3BecTH£>i nySjiiifcam-iw, nocBnmeHHbie orrraMireauHH cnocoba re Hero hcc ko h 
TpaHc^opMamiH 36MjmHHKH caflOBOH pa3pa6oTaHHofi James et al. (1990) h Nehra et aJ. 
(1990). B cnocoSe TpaHc<j)opMauHH h3mchhjih: l)cocrraB MHHepajibHofi h/hjih 
ropMOHajibHOH cpe#bi Ztfifl pereHepauHii h cejieiojHH TpaHC(J)opMaHTOB, 2) ran h 
5 KOHi^eHTpauHio cejieicrHBHOro areirra, 3) reHoran copTa, 4) ran uiTaMMa h BeicropHyio 
KOHcrpyKin«o, 5) ran h KOHijeHTpauHK) yraeBOflOB, 6) ran SKcruiaHTa (jincTb$i, 
nepeuiKH, cerMCHTbi ycoB, MepncrreMa). 

Du Plessis et al. (1997) H3MeHiuiH cnoco6 arpoGaicrepHajibHofi TpaHC(j)opMaunH 
3aMeHHB b cpejae cejieianHH h pereHepauHH TpaHC(J)opMaHTOB 6 - 6eH3 HJiaMHHony p hh Ha 
10 CHHTerHHecKHH peryjurrop pocra - THflna3ypoH. Oh oica3ajiC5i 6ojiee 3(J)(J)eKTHBHbiM 
peryjurropoM pocTa win 3eMJiHHHKH. BMecro arpo6aicrepHajiBHoro iHTaMMa LBA4404 
aBTopbi crajiH Hcnojib30BaTb C58/PGV2260. Pa3pa6oTaHHbiH cnoco6 o6jiaaaeT 
cymecrBeHHbiM He^ocTaTKOM - oneHb bmcokoh HacroTofi coMaiuiOHajibHbix 

H3MeHeHHH Cpe#H TpaHC<j)OpMaHTOB. 

Dier et al. (2001) noxasaJiH, hto cMeHa caxapo3bi Ha rnK)K03y, b cpe^ax 
m yji bTii n ji HKa u hh, KOKyjibraBauHH, cejieicmm h perenepamiH TpaHcq^opMaHTOB, 
3HaHHrejibHO noBbiiuaeT nacTory pereHepamrn TpaHcreHHbix no6eroB. JfeBecrao 
peineHHe, b kotopom aBTopbi ^ejiaioT nonbincH cHH3im> nacTOTy coMaKjiOHajibHbix 
H3MeHeHHH nyreM 3aMeHbi caxapo3bi Ha MajibTO3y (Stuart et al. US Patent 4,801,545, 
1989). 

Mathews et al. (199S) noKa3anH, hto KOHijeHTpaijiiH h ran cejieicraBHoro areHTa b 
KyjibTypajibHOH w "cpeae ^ OKa3biBaiOT 5ojfbiiibe BJiHHHHe Ha npoijecc pereHepaiiHH 
TpaHcreHHbix noGeroB. TaioKe HMeeT 3HaneHHe h npoaojr>KHTejn>HOCTb 
KyjibTOBHpoBaHHH Ha cejieKTHBHOH cpe,zje. EbMeHeHHe cHcrreMbi cejieicijHH uo3BOmino 
nojiynarb HHCTbie, HexHMepHbie jihhcth, cocTOflimie TOJibKO H3 TpaHcreHHbix KjieroK. 

Dolgov et al. (1999), Hcnojib3y* cnoco6 onucaHHbiH b pa6oTax James et al. (1990) 
h Nehra et al. (1990) pa3pa6oTaHHbiH ajih copTa Redcoat, nojiynHjui TpaHcreHHoe 
pacreHHe 3€mjihhhkh caAOBOH copTa OefiepBepK. 3(|)<i)eKTHBHOCTb MeTO#a 
TpaHC<J)opMau;HH ajih copTa OefiepBepK OKa3anacb MeHee 1%, b to BpeMH KaK jxjih 
copTa Redcoat 3(j)(J)eKTHBHocTb pa3pa6oTaHHoro MeTO^a cocraBjiHJia 6,5%. 

De Mesa et al. (2000) H3MeHMJiH cnoco6 reHeraMecKOH TpaHc^opMaijHH, 
CKOM6HHHpOBaB cnocoG, pa3pa6oTaHHbiH James et al. (1990) m Nelira et al (1990), c 
6ajuiHCTHHecKKM MeTO,aoM. MexaHHHecKHe noBpe^eHHH Ha jihctobmx flHcicax ohh 
HaHOCHJiH MiiKponacrauaMH. 
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B nepenHCjieHHBix cnoco6ax no/jroTOBKa DKcnnaHTOB ocHOBaHa Ha 
e^HHOBpeMeHHOH npcme^ype noAroTOBiai Bcero nwcjia 3KcruiaHTOB (James et al. 1990 
h Nehra et al. 1990). H3BecTeH cnoco6, npu kotopom b KanecTBe 3KcnjiaHTOB 
Hcnojrb3yiOT uejibie jracTOBbie njiacrHHKH, Ha KOTopwe OAHOBpeMeHHO HaHOCHTca 
MaKCHMajibHoe kojihhcctbo MexaHHHecKwx nospoKAeHHH (Trinh et al. 2001). 06a 3th 
cnocoGa noBbiiuaioT nacTOTy HeKpo3a. 

Humara et al. (1999) noica3ajiH, hto HaHeceHHe MHKpOTpaBM yji>Tpa3ByKOM Ha 
HexcHyio TKaHb ceiviaaojibHbix 3KcnjiaHTax cochh conpoBO^qaeTC^ 6ojiee hh3koh 

HaCTOTOH HeKp03a. ClTOC06 npHMeHHM TOJlbKO £JIH 3M6pHOHaJIbHbIX TKaHeH 

3apoAbnneH hjih jho6bix Apyrnx cjiynaeB, Korfla pereHepaijHH H^er H3 sniiTejiHajibHbrx 
KjieroK. 

EbBecTHbi ny6jiHKai|HH 5 b KOTopbix cnoco6 reHerHHecKofi TpaHC^opMaqwH 
onTHMH3HpyK)T ajih npeAOTBpameHHa HexpoTWHecKHx peaKUHH npH noAroTOBKe 
pacTHrrejibHbix 3KcnjiaHTOB h HHOKyji^uHH hx b arpo6aicrepHajibHOH cycneH3HH. 

Perl et al. (1996) nbrrajmcb cHH3HTb nacTOTy HeKpo3a 3a cner Hcnojib30BaHHfl 
aHTHOKCHAaHTOB. ,Dp6aBjieHHe b cpeay KOKyjibTHBamiH OAHOBpeMeHHO faKHX 
KOMnoHeHTOB KaK DTT h PVPP no3BOjrajio nojiHOCTbK) HHrw6HpoBaTb HeKpo3, h 
flo6HTbCfl nojiyneHMH (jjeprajibHbix TpaHcreHHbix pacreHHH BHHorpa#a. O^HaKO, 
cnoco6 BocnpoH3BOAHM TOJibKO Ha p acTHTe jib ho m MaTepwajie oahoto copTa Superior ■ 
Seedless. 

Olhoft et al. (2001) o6Hapy>KHJiH, hto coeflHHeHHH c TuojiOBbiMH rpynnaMH, 
HanpHMep L'-iZHCTeHH, cnoco6Hbi ffoBbiiiiaTb Hacrory TpaHC(})opMaijHH 
arpo6aKTepi4HMH kjictok Glycine max. 3<jxj)eicT npoflBJineTCH tojibko Ha ctoahh ko- 
KyjibTHBauHH 3KcnjiaHTOB c arpo6aKTepHHMH. Abtopw o6Hapy>KHjiH TaioKe, hto He 
TOJibKO L-micrenH npii AoSaBjieHHH b cpeay KOKyjibTHBauHH MO>Ker 1103 hth b ho 
BjiHHTb Ha npouecc TpaHC(j)opManHi<i. AHajioraHHyio aKTHB h o CTb npoHBJianH TaKHe 
BemecTBa KaK rjiyraTHOH, DTT, HaTpua THocyjib(|)aT, hohh Mean h xejiaTbi ^cejie3a. 
IlepeHHCJieHHbie BemecTBa HHraGnpyiOT aKTHB h o CTb pacTHTejibHbix 
noJiH(J)eHOJiOKCHAa3 h nepoKCH#a3, noAaBjran TeM caMbiM pa3BPrrae HeKpoTHnecKiix 
peaKUHH Bbi3BaHHbix nopaHeHHeM hjih naToreHaMH. 

OflHaKO, Bee nepenHCjieHHbie XHMHnecKHe ko MnoHeHTbi, aoSaBJiaeMbie b 
nHTaTejibHyio cpe^y, He TOJibKO bjiiuuot Ha npouecc B3aHMO#eHCTBiifl 6aicrepHH c 
pacTHTejibHbiMH KJieTKaMH, ho h 0Ka3biBaiOT HeraTHBHoe BJiH5iHHe Ha caivry 

paCTHTeJIbHJOO TKaHb 3KCnjiaHT0B. 
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H3BecreH ko m 6h HHpoBaHHbi h noflxofl rjix ycTpaHemia HeKpo3a (Hansen, US Pat 
6162965). CorjiacHO cnoco6y Ha 3Tane arpo6aKTepnajibHOH TpaHC^opMaumi, 
ncnojib3yK>T xHMHiecKHe HHrH6irropbi HeKpo3a mjih Bbi6HpaK)T arpoGaicrepHajibHbiH 

UITaMM, KOTOpblH He HHflyUHpyeT BbipaaceHHblH HeKp03 3 HJIH HCnOJU>3yiOT 

5 reHerHHecKHH nozrxofl, npn KoropoM BMecre c HHTepecyiomHM reHOM b pacTHTejibHbie 
KJierKii nepeHOCHTC^ reH cneuH<j)HHecKoro 4>aieropa HHTH6HpOBaHii5i HeKpo3a. Taiaie 

4>aKTOpbI H3BeCTHbI A^BHO, HO OHM o6jia£aK)T KpaHHe y3KHM BHflOCneUH^HHHblM 

xapaicrepOM aicrHBHOCTH. Abtop He npHBOfli-rr flaHHbix no bjihahhio CHH:aceHHfl HeKpo3a 
Ha cHPDKeHHe o6mero ypoBHH coMaKJiOHajibHbix otk jiOHeHHH . 
10 Pl3BecTHbie MO£H<l>HKamiH cnocobOB TpaHC<|)OpMauHH oica3biBajiH BjiHflHHe name 

Bcero Ha Hacrory pereHepaunii TpaHcreHHbix no6eroB, jih6o Ha nacroTy 
(J)opMHpOBaHiiH TpaHcreHHoro Kajmyca. Hh ozihh ycoBepineHCTBOBaHHbifi cnoco6 He 

npHBOflHJI K 3 H aHHTe JI b HO My CHH>KeHHIO COMaKJIOHaJIbHblX OTKJIOHeHHH H 

MOp(J)OJiorHHecKMx M3MeHeHHH TpaHcreHHbix pacreHHH c noBbaneHHofi 
15 ycTOHHHBocTbio k rpH6aM-c})HTonaToreHaM. HanpHMep, npw SKcnpeccnH TayMaraHa b 
TpaHcreHHbix pacTeHH^x orypua (Szwacka et al. 2002) noBbiineHHe ycTOHHHBOCTH k 
Pseudoperonospora cubensis o6Hapy>KHBajnicb TOJibKO y nacTH TpaHcreHHbix jihhhh, a 
ypoBeHb aKcnpeccHH peKOM6HHaHTHoro 6ejiKa He KoppejiHpoBaji c ypoBHeM 

yCTOHHHBOCTH. 

H3BecTHO 6ojibiuoe hhcjio pacTHTejibHbix 6ejncoB, KOTopbie b toh hjih hhoh 
CTeneHH TOKCHHHbi jxjisi <J)HTonaToreHOB h Moryr 6biTb Hcnojib30BaHbi npH nojiyneHHH 
pacreHHH y cto hhh b bix k rpH6a*M-naToreHaM. Cio^a b nepByio onepe^b othochtch 
o6uiHpHaa rpynna PR-nporeHHOB (pathogenesis-related proteins), BKJiiOHaiomaH nxrh 
ceMeiicTB PR-1 - PR-5 (Linthorst 1991). TaioKe k hhm othochtch aHTHMHKpo6Hbie 

nenTHflbl (tHOHHHBI, Ae<|)eH3HHbI H JieKTHHbl) H pH60C0M0-HHaKTHBHpyK)IHHe 

npoTenHbi. AHTHrpH6Han skth b ho crb jryHine Bcero HsyneHa y 6cjikob, oth o ch uxhkch k 
RByM ceMeficTBaM PR-3 (rjiK>KaHa3bi) h PR-4 (xHTHHa3bi). 06a rana 6ejiKOB othochtch 
no MexaHH3My aicriiBHOcTH k raflpojiroyioimiM 4 )e P MeHTaM > pa3pymaiomHM 
cTpyicrypHbie KOMnoHeHTbi kjictohhoh ctchkh rpn6oB. 

CeMeficTBo PR-5 hjih TayMaTHH-noflo6Hbie 6ejiKH b 3tom njiaHe royneHbi 
3HanHTejibHo cjia6ee. Ohh MOiyr npo*BjDm> aHTH rp h 6 nyio aKTHBHocTb npoTPiB 
uinpoKoro cneicrpa rpn6oB naToreHOB (Abad et al. 1996), HanpHMep, TaKHx KaK 
Alteniaria solani, Aspergillus flams, Aspergillus parasitica, Bipolaris maydis, 
Bipolaris zeicola, Phytophthora fragariae, Verticillium alboatiwn, Mycosphaerella 
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fragariae, Diplocaipon earliana, Dendrophoma obscurans, Botiytis cinerea, 
Sphaerotheca humuli t Fusarivm graminiamm, Fuscnium oxysporwn, h jap. Her 

0flH03HaHHbIX C006meHHH H 06 aHTIl6aKTepHaJIi>HOH aKTHBHOCTH TayMaTHH-nOTO6HbIX 

6eiiKOB b TpaHcreHHbix pacTeHirax. H3BecrHO, hto, KaK h ocTajibHbie rpynnw PR 
5 6ejiKOB ohh, no-BH^HMOMy, BbinoJiHHK)T b pacTHTejibHbix KJierncax 3amHTHyio 
4>yHKUHK). HanpHMep, H3BecrHO, hto 3KcnpeccHH PR-5 (TL) npoTCHHOB b pacreHiinx 
aierHBHpyerc^ aTanaMH naroreHOB, MexaHi«ecKHMH noBpe^cAeHHHMH, a TaioKe thkhmh 
MeTa6ojiHTaMH KaK cajiHUHJiOBan KHCJioTa h ABA (Stintzi et aL 1993). TaioKe 
H3BecTHO, hto TaKOH TayMaTHH-noflo6Hbifi 6ejiOK H3 KyKypy3bi, KaK 3eaMaTiiH 

10 npoMBjineT aHTHrpH6Hyio aicrHBHOCTb in vitro, ho JiHiiib b coHeraHHH c aHTH6HOTHKOM 
hhkkomhuhh Z HHrH6HpyioinnM cnHTe3 xHTHHa (Roberts et al. 1990). TaKHM o6pa30M, 
3eaMaTHH BbiCTynaer KO^axropoM ycmiHBaiomHM fleiicrBHe cy6jierajibHOH 
KOHueircpauHH aHTH6HOTHKa. B TaKHx ace yanoBH5ix npoHBJineT aHTHrpH6Hyio 
aKTHBHOCTb H TayMaTHH. 

15 Dolgov et al. (1999) nepeHocHjiH reu TayMaTHHa b p acre huh *6jiohh, mopkobh, 

rpyiiiH h 3eMjLHHHKH. ABTOpbi noflTBepflHJiH TOJibKO HHterpaijHio reHa b reHOM 
pacTeHHH, ho 3KcnpeccHH 6ejiKa b TpaHcreHHbix ncaHnx He aHajiH3npoBajiacb. 

Schestibratov et al. (2001) ncnojib3y* H3B ecTHbiii cnoco6 reHerHMecKOH 
TpaHC<})opMaunH (James et al. 1990 h Nehra et al. 1990) nojiyHHjiH pacreHHH 

20 3 eM jih hhkh ca^OBOH c reHOM TayMaTima. TojibKO y HecKOjibKiix TpaHcreHHbix jihhiih 
6biJia noATBep^cfleHa 3KcnpeccHH p eKO m SHHaHTHO ro 6ejiKa. 

Hh o^hh h3 h3 b ecTHbix cnoco6oB He flaeT bo3mo>khocth nojiynaTb TpaHcreHHbie 
pacTeHHH, HanpHMep 3CMJihhhkh caflOBofi, c 3KcnpeccHefi TayMaTHH-noao6Hbix 6ejiKOB 

H B H aCTHO CTH TayMaTHHa, npOilBJDIIOmHe nOBblllieHHyiO yCTOHHHBOCTb K 

25 4>xiTonaToreHaM h c hh3khm ypoBHeM coMaiuioHajibHbix oTKJiOHeHHH. 

H3BecTeH US Patent 5,856,154 (Ryals et al. 1999), Ha cnoco6 3amHTbi pacTeHHH ot 
naToreHOB, b ocHOBe KOTOporo jiokht co3flaHMe xHMepHbix reHOB KOAHpyiomnx 6ejiKH 
rpynnbi PR-1 h npHMeHeHHe xHMHnecKHX areHTOB rjix co3AaHHH ycjiOBHfi pa3BHTHfl 

CHCTeMHO HHflyUHpyeMOH pe3HCTeHTHOCTH (SAR). ABTOpbi OCymeCTBJIHIOT Bbi6op 

30 rana reHerHHecKHX KOHCTpyKUHii c yneTOM Hcnojib30BaHHH 4)aicroB no cHereMHO 
HHAyuHpyeMofi pe3HCTeHTHOCTH pacTeHHH, KOTopaa Bbipa6aTbiBaeTca pacreHHflMH b 

OTBeT Ha BJIHMHHe BHeiUHHX (J)aKTOpOB. 

H3BecTeH TaioKe cnocoG co3#aHH5i TpaHcreHHbix pacTeHHH nyreM BBe/xeHHH b 
pacTeHHe AByx reHOB, npoflyuHpyiomnx a^eicr SAR (Baker et al. US Patent 
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Appl.20020004944, 2002). TeM He MeHee, b ^aHHBix pa6oTax hct aaHHBix 
noATBepHmaioimix tot (|>aKT 5 mto TpaHC<|>opMnpyeMBie pacTeHHH b more o6jia^aiOT He 

TOJIBKO yCTOHHHBOCTBK), HO II COXpaH5IK>T BCe MOp^OJIOTHHeCKHe XapaKTepHCTHKH. 

PacKptrrae H3o6peTeHiia 

Oothm H3 o6BeKTOB H3o6peTeHiw HBJweTCH ycoBepmeHCTBOBaHHBiH cnocoS 
arpo6aicrepHajii>HOH TpaHC<j>opMaimH h pereHepaijHH TpaHcreHHbix pacTeHHH, 
KOTopbifl xapaKTepH3yeTC* hh3koh nacTOTofl HeKpo3a 3iccn JiaHTOB , noBBnneHHOH 
nacTOTofi TparoHeHTHOH 3KcnpeccHH, noBBuneHHOH nacTOTofi pereHepamra 
TpaHcreHHBix noberoB, 6oJiee bbicokoh noneu np*MBix TpaHc$opMaHTOB, 3a chct 

$OpMHpOBaHHH B JIHCTOBBIX tfHCKaX HH/jyiJHpyeMOH peSHCTeHTHOCTH K a6HOTHHeCKHM 
H 6HOTHHeCKHM CTpeCCaM HTO, B KOHeHHOM HTOre npHBO^HT K CHHHCeHHK) HaCTOTBI 
COMaKJIOHaJIBHBIX H3MeHeHHfl B TpaHCreHHOM pacTeHHH. 

B co otb eTCTBHH c ycoBepmeHCTBOBaHHBiM cnoco6oM ? 3Taiu>i no^roTOBKH, 
HHOKyjiamiii h KOicyjiBTHBanHH 3Kcn JiaHTOB , co^epacaT cjieflyiomne craOTn: 

i) cTaflmo BBi6opa oahoto hjih 6o;iee jihctobbix cemeHTOB ajih no^roTOBKH 
3KCiuiaHTOB * ii) no^roTOBKy jihctobbix ^hckob nyreM OTflejieHiia ot Kanc^oro 
jiHCTOBoro OTCKa cerMeHTa h nocjieayiomeH hh OKyjumiiH h KOKyjiBTHBamiH jihctobbix 
Ahckob c arpo6aKTepiWMH; iii) crajmio yaajieHH* c jihctobbix otckob H36Bmca 
arpo6aKTepHH 5 oraeJieHHa co ctopohbi nepBoro cpe3a nepsofi napTHH 3Kcn JiaHTOB * iv) 
cTatfHio nepeHoca 3KCiuiaHTOB Ha cpe^y cejieiojHH h pereHepamm; v) noflroTOBKy 
nocjiejayioimix napTHH 3KcnjraHTOB b cootbctctshh c nymcTaMH iii) h iv) ro 
4>opMHpoBaHH^[ nocjiczmefi napTHH siccnjiaHTOB H3 BBi6paHHBix jihctobbix otckob; 
npHHeM no,nroTOBKa kzdkaoh H3 nocjie^yiomnx napTHH 3Kcn JiaHTO b BBmojmaeTca 
nocne BpeMeHHoro HHTepBana Heo6xotfHMoro una TpaHC^opMaimn pacTHTenBHBix 

KJieTOK H 4)OpMHpOBaHH3 B JIHCTOBBIX flHCKaX HHflyH,HpyeMOH pe3HCTCHTHOCTH K 

a6noTHHecKHM h Shothhcckhm cipeccaM. 

K cne^yiomeMy o6BeKTy H3o6peTeHiw othochtch BeieropHaH KOHCTpyKUHH, 
KOTopaa coflepacirr reHeTHHecKiifi MarepHaJi, KOflnpyiomufi, no KpafiHeH Mepe, oahh 
SejiOK BXOiiamHH b rpynny ixejieBBix 6ejiKOB h/hjih 6ejiKOB otbctctbch hbix 3a 
noBBnneHHe ycrofiHHBOCTH k (J)HTonaToreHaM h/hjih CHH^cemie Heicpo3a. 

K ^pyroMy acneKTy H3o6peTeHH*i othochtca to, hto reHeTH^ecKHH Marepnaji 
KOAHpyeT ycTOHHHBOCTB TpaHcreHHoro pacTeHHH k rpn6aM, BBi6npaeMBiM H3 rpynnBi: 
Phytophthora fragariae, Verticillium alboatrum, Mycosphaerella fragariae, 
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Diplocarpon earliana, Dendrophoma obscurans, Botrytis cinerea y Sphaerotheca 
hamuli. 

/JpyriiM o&beKTOM H3o6peTeHiifl XBiwerrcx cnoco6 noJiyneHHfl TpaHcreHHoro 
pacTeHHJi sxoOTmero b rpynny upynonhKhix pacTemiH *6jiohh, rpymn, 3cmjihhhkh 

CaflOBOH, MOpKOBH H TOMaTOB. 

K cjie/QaomeMy o6:beKTy H3o6peTeHHH othochtc* cnoco6 nojiyneHH* 
TpaHcreHHoro pacreHHH 3Cmjmhiikh caflOBOH, Bti6npaeMoe H3 rpynnti copTOB: Selekta, 
Chambly, Chandler, Oka, Joliette, Yamaska, L'Acadie, L'Authentique Orleans, 
Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed Levin, Enzed Lincoln, Vilanova, 
Durval, Redcrest, Bountiful, Redgem, Pelican, Primtime, Mohawk, Latestar, Winoma, 
<DefiepBepK. 

Kparicoe onncaHHe 4>uryp HepTe>Kefl 
<E>hi\ 1 A. CxeMa nJia3MH,Z£bi pUR528. 
G>nr. 1 B. CxeMa iuia3MiuiEJ pBBThau. 

<£>nrA B. PecTpiiioiHOHHBm 4)parMeHT Xbal-BamHI H3 xiJiet3uujibi pBBThau, 
Hecymirfl nocjie#OBaTeJiBHocTB preprothaumatin II. 

<t>itr\ 2. CxeMa SroiapHoro BeKTopa pBIThau35. LB h RB - jieBBm h npaBtni 
KpaeBtie noBTopBi T-RHK; pAnos - repMHHaTop H3 rena HonajiHHCHHTeTa3bi; pNOS - 
npoMOTop H3 reHa HonaraiHcnHTeTa3Bi; p35S - npoMOTop 35S PHK BHpyca M03aiiKH 
UBeTHofi KanycTBi; nptll - reH pacrHTejiBHoro cejieKTHBHoro MapKepa 
HeoMHmiH$oc4>OTpaHC$epa3Bi; thaull - nocjietfOBaTejiBHocTB preprothaumatin II 
KOOTpyiomaa cynepcjia^KHH 6ejioK TayManiH II. 

Ohi\ 3. BjmiiHHe no-CTajuHHHOH KOKyjiBTHBanKH c Agrobacterium tumefaciens Ha 
nacTOTy HeKpo3a b TKaaax 3iccnjiaHTOB 3eMJiHHmoi ca^oBOft copTa OeifepBepK. 

OHr. 4. BjiHHHHe no-cra^HHHOH KOicyjiBTHBamm c A. tumefaciens Ha 

TpaH3HeHTHyK) GUS-3KCIipeCCI«0 B TKaH^X 3KCnjiaHTOB 3eMJI*HHKH Ca^OBOH copTa 

OefiepBepK. 

Olir. 5. BjIIiHHHe nO-CTajQ[HHHOH KOKyJIBTHBaimH Ha HaCTOTy (J)OpMHpOBaHIi^ 

TKaHefi ycTOHHHBBix k KaH aMHUHHy (Km+) Ha hcxootbdc 3KcnjiaHTax 3 eM jihhhkh 
ca^oBOH copTa OefiepBepK. 

Our. 6. Bjn^HHHe no-CTajjiiPiHOH KOKyjiBTHBamiii c Agrobacterium tumefaciens Ha 
nacTory pereHepamm TpaHcreHHBix no6eroB 3cmji^hhkh ca^oBOH copTa OeftepBepK. 
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Oht. 7. Bjni*HHe no-cTazinSHOH KOKyjiBTHBamiH c Agrobacterium tumefaciens Ha 
TpaH3iieHTHyK) GUS-3Kcnpecci«o b ncaHax aiccnjiaHTOB h6jiohh. 

BapHaHTbi ocymecTBJiemui ii3o6peTeHHK. 

B ocHOBe ycoBepraeHCTBOBaHHoro cnoco6a nojiyneHH* TpaHcreHHBix pacTeHnfi, 
H a npHMepax aeMJiaHHKH ca^oBOH h *6jiohii, jiokht npHMeHeHHe cctcctbchhbix 
MonexyJwpHBix MexaHHSMOB, KOTopwe aKTHBHpyioTca b pacTeimax b npoijecce 

pa3BHTIia JIOKaJIbHO HHAyOTpyeMOfl pe3HCTCHTHOCTH K a6HOTHHeCKHM H 6HOTHHeCKHM 

CTpeccaM. 

Cnoco6 noJiyneHHH TpaHcreHHBix pacTeHHH c yjiynmeHHBiMH arpoHOMHHecKHMH 
xapaicrepHCTHKaMH coctoht H3 cjieAyioiijHX 3TanoB. 

Ha nepBOM 3Tane ocymecTBJiaiOT BBi6op cbohctb TpaHcreHHoro pacTCHH^ h 
cos^aioT BCKTOpHBie KOHCTpyiQmiH zura nepeHOca Heo6xo^HMoro reHeraHecKoro 
Marepiiajia b pacnrreJiBHBie kjictkh . 

Ha btopom 3Tane npoBOfl#r BBi6op copTa (reHorana), ocymecTBjmoT ncwxyroBicy 
MaTOHHBix pacTeHHH rjul hx nocjie^yiomeH CTepHJUoaijHH h BBe#eHHH b KyjitTypy in 
vitro, nposcwrr MHKpoKJioHajn>Hoe pasMHO^ceHHe pacraTejiBHoro MaTepnajia h 
noaroTOBKy yicopeHeHHBix pacTCHHH in vitro, KOToptie nocjiyacaT hctohhhkom 

JIHCTOBBIX 3KCn JiaHTOB . 

Ha TpeTteM 3xane ocymecTBjmoT arpoSaKTepnajiBHyio TpaHccfcopMamno c 

HCnOJIB30BaHHeM CKOHCTpyHpOBaHHBIX BeKTOpHBDC HJia3MH^. C 3TOH I^eJIBK) npOBCWT 

noflroTOBKy 6aKTepHajn>HOH cycneH3HH 5 "npoBO^T c6op h noATOTOBKy jmcTteB h 

OCymeCTBJlHIOT nO-CTa^HHyiO HHOKyJI*m«0 H KOKyJIBTHB aHHK) 3KC13JiaHTOB B 

cooTBeTCTBHH c ycoBepiiieHCTBOBaHHBiM cnoco6oM. 

Ha cne#yK>meM 3Tane ocymecTBJiaioT cejieicmno TpaHcreHHofi ncaHH, OT6op 

TpaHC(J)OpMaHTOB H 3JIHMHHai^HK) arpo6aKTepiIH H npOBOAHT MHKpOKJIOHaJIBHOe 
pa3MH03KeHHe OTC)6paHHBIX TpaHC(J)OpMaHTOB . 

nocjie noJiyneHHH TpaHcreHHBix pacTeHHH npoBOA*T MOJieKyjiflpHO-reHeraHecKHH 
aHajiH3 TpaHcreHHBix jihhiih. C 3toh ijeiiBio ocymecTBJi*K)T BBmeneHHe TOTaiiBHOH 
JJJJK H3 TKaHeft TpaHcreHHBix jihhhh, npoBOflaT IIUP aHajiH3 HHTerpamra 
reTepojiorHMHoii JJtfK h mcTOXHMHHecKHH aHaiiH3 GUS-aKTHBHOcra, a TaKKe 
npoBO^HT npoue^ypy Western-DJiOTriiHra ajih aHaJiroa 3xcnpeccHH ueneBoro reHa b 
jihctbhx h njio^ax TpaHcreHHBix JIHHIIH. 
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Ha 3aioiK)HHTejrbHOM 3Tane, c ijejrbio cejieicijHH jihhhh 6e3 coMaKjioHajiBHBix 
OTKJioHerara, npoBo^T 6HOJiorHHecKoe TecTHpoBaroie: anajiH3 ycTOHHHBocra k 
^HTonaToreHaM; opraHOJienTHHecKHH aHajnre I3jio,zjob; oijeHicy BereTaTHBHoii h 
reHepaTHBHoir aKTHBHOCTeii TpaHcreHHBix pacreHHH b nojieBBix ycjioBHax. 

B ycoBepmeHCTBOBaHHOM cnoco6e xpaHc^opMaiOTH crajxasi no,mxyroBKH, 
HHOKyjunjHH h KOKyjiBTHB aijHH aKcnjiaHTOB c arpo6aKTepajiMH BfcmonaaeTca 
nocxa^nflHO cjie^yioiimM o6pa30M. 

3KcnnaHTbi H3 o#hhx h Tex ace nHCTteB Hape3aK>TC5i He e^raoBpeMeHHo, nepeA 
HHOKyjmjHeii, a, no KpaHHefl Mepe, 3a 6onee myx He3aBncHMBix no,nxo£OB c 
nepno^HHHOCTbio b 1 #o 5 cyroK, 6ojiee npe^noHTirrejiBHO nepe3 3 cyroK. KoJiHHecTBO 
maroB BBiSnpaioT b ,zpiana30He ot 2 5, 6ojiee npe^noHTHTejiBHo ox 3 #o 4. 

lUHpiray 3KcnjiaHTa BBi6npaK)T b npe^ejiax ot 0,5 10 mm. npe#noHTHTejn>HO, 
nmpHHy 3KcnJiaHTa BBi6HpaK>T b npe^enax ot 1 no 3 mm. CooTHOineHHe Mea^y 
Ajihhoh cpe3a h nnoma^io 3KciuiaHTa BBi6HpaioT b ;mana30He ot 0, 1 #o 2 mm / mm 2 , 
6onee npeOTOHTHTejiBHoe 3HaneHHe cocrraBJifleT 0,5 mm / mm 2 . 

C ijejiBK) noBtnneHH^ 3<J)(j) eKTHBHOCTH TpaHC<J)opMaitfiH b cocTaB cpe^Bi cejieiajHH 
h pereHepau;HH bxo,oht peryjurropBi pocra h/hjih cejieKTHBHBie areHTBi. B KanecTBe 
peryjiHTopoB pocTa HcnojiB3yiOT hhtoichhhhbi h/hjih ayiccHHBi. HanpHMep, b KanecTBe 

IJHTOKHHIiHOB MOTyT 6tITB HCnOJIB30BaHLI CHHTeTHHeCKHe npOH3BOOTBie 

4)eHiuiMOHeBHHBi ? a b KanecTBe ayKCHHOB - HMK, HYK, HYK, 2,4-R h hx KOH^ioraTBi 

C aMHHOKHC JIOT3MH . TeM He MeHee, JU1X nOBBIUieHKa HHflyiJHpyeMOH pe3HCTeHTHOCTH k 

a6HOTHHecKHM h 6noTHHecKHM crrpeccaM, peryjiHTopBi pocTa Moryr 6bitb HCKJiioHeHBi 
H3 cocTaBa cpe^Bi KOKyjiBTHB annii . CejieKTHBHBifi areHT BBi6HpaioT H3 rpyniiBi, b 

KOTOpyiO BXOAHTl HeOMHIJHH, KaHaMHIJHH, rHrpOMHIJHH, (J)OC(^HHOTpHipffl. 

KoM6HHaiXH5i, cooTHOineHHe h KOHueHTpan;iiH nepeHncneHHBix KOMnoHeHTOB 
no^SnpaiOTaa b 3aBHCHMocTH ot reHorana. 

HanpHMep, b cnynae TpaHC<J>opMaijHH 3eMji3HHKH ca#oBofi, KomjeHTpaijHio TR3 
BLi6HpaK>T b ^Hana30He ot 1 10 mt/jl OnTHMajiBHaa KomjeHTpamm Tff3 
cocTaBJineT 5 mt/ji. KomjeHTpaijmo HMK BBi6npaiOT b ,zmana30He ot 0 #o 2 mt/ji. 
OnraMajiBHaa KomjeHTpaiiHfl HMK cocTaBJiaeT 0,3 mt/ji. KoHijeHTp aijHio KaHaMi^HHa 
BBi6npaK)T b OTana30He ot 10 ^o 100 miVji. OnTHMajiLHan KomjeHTpaims KaHaMHmma 
cocTaBJineT 50 mt/ji. 

Rsin noJiyneHM TpaHcreHHoro pacTeHiM c 3aflaHHBiMH cBoflcxBaMH HcnoJiB3yK>T 
BeKTopHBie KOHCTpyKm^H co3£aHHBie H3BecTHBiM cnoco6oM (Maniatis T. et al. 1982), 
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coaepacaimie b CBoeM cocTaBe reHenrqecKHH MaTepnan, KOTopbrii BBi6iipaiOT H3 
rpynnsi, cocTo^mefi H3: a) reHeraHecKoro MaTepHaJia, KOAnpyiomero no KpafiHefi 
Mepe o^ih ueneBoii 6ejiOK; 6) reHeniHecKoro MaTepnana, KOfliipyiomero no KpaflHefl 
Mepe o^hh 6ejiOK, kotopbih co^eHCTByeT cHH^Kerono HeKpo3a Ha crrajsjm 
TpaHc4>opMam«i; b) reHeTHHecicoro MaTepnajia, KOOTpyiomero, no KpafiHen Mepe, 
ojuih 6ejioK, kotopbih noBBnnaex ycTOHHHBOCTB pacTemm k c^HTonaToreHaM, n 
KOToptm, BBi6npaiOT H3 rpyniiBi: PR-1, PR-2 5 PR-3, PR-4, PR-5; r) reHeraHecKoro 
MaTepnajia, jco,njipyK>mafl nocneflOBaTejiBHOCTB KOToporo MO^ceT coctohtb H3 
KOM6HHarrHH no KpairaeH Mepe £Byx nocjieflOBarejiBHOCTeH oTHOcnmnxcH k 
noOTyHicraM a) h 6), hjih a) h b), hjih 6) h b), Hira a), 6), b). 

Hnx noJiyneHiia pacrreHHfl c noBBnneHHOH ycTOHHHBOCTBio k naToreHaM b cocTaB 
reHeTHHecKofl KOHCTpyicqHH bxo^t reHLi, KO/pipyiomHe ycTOHHHBOCTB k rpn6aM, 
KOToptie BBi6HpaK)T H3 rpymiBi, cocxojmjeH H3 Phyiophthora fragariae, Verticillium 
alboafrum, Mycosphaerella fragariae, Diplocarpon earliana^ Dendrophoma obscurans, 
Botrytis cinerea, Sphaerotheca humuli. 

HanpHMep, noJiyneHHfl TpaHcreHHoro pacTeHna 3eMJiflHHKH caztOBofi c 

noBLiuieHHofl ycTOHHHBOCTBio k Botiytis cinerea ncnojiB3yiOT BercropHyio 
KOHCTpyKmno pBIThau35 5 b cocTaB KOTopoft bxoaht reH thaumatin II (Schestibratov et 
al. 2002). 

B pe3yjiBTaTe reHerHHecKofi xpaHC(J)opMamiH nojiynaioT pacTem™ KOTopBie 
co^ep^caTT reHeTHHecKHH MaTepnaji, KO^Hpyion^HH, no KpafiHen Mepe, o^hh 6enoK 
bxo^hh b rpynny uejieBbix 6ejncoB h/hjih 6ejiKOB oTBeTCTBeHHBix 3a~noBBimeHHe 
ycTOHHHBOGTH k (|>HTonaToreHaM h/hjhi cmoiceHHe Heicpo3a. 

B KanecTBe uejieBoro npo^yicra MoryT 6bitb HcnoJib30BaHBi GejiKH, KOTopBie: a) 
noBBimaioT numeByio uchhoctb, 6) yjiyqmaioT BKyc, b) npnflaioT ycTOHHHBOCTB k 
repGnmi^aM, r) HMeioT (J>apMaijeBTHHecKoe 3HaneHHe. 

y co b epmeH ctb ob aH hbih cnocoG reHeTHHecKOH TpaHC^opMauiiH mo>kct obitb 
ncnoJiB30BaH pa pacTeHHH, othoc5Iid;hxc5i k rpynnaM ootoaojibhbix h ^By^ojiBHBrx. 

^jih co3^aHiia TpaHcreHHBix pacTeHKH c noBBnneHHOH nnmeBon ijchhoctbio, 
yjiyHmeHHBiM BKycoM h noBBnneHHOH ycTOHHHBocTBio k 4>HTonaToreHaM MoryT 6bitb 
BBi6paHBi ^By^oJiBHBie pacTeHHfl. 

HanpiiMep, rsiz. TpaHC^opMauHH HcnoJiB3yioT pacTeHHa, BbiGnpaeMBie H3 rpynnBi: 
h6jiohh 3 rpyimi, 3eMJisHHKH ca^OBofi, MOpKOBH h TOMaTOB. 
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Moryr 6bitb nojiyneHBi TpaHcreHHtie pacTeHHa 3eMJUiHHKH ca#OBoii, BBi6HpaeMBie 
H3 rpynnti copTOB: Selekta, Chambly, Chandler., Oka, Joliette, Yamaska, L'Acadie, 
V Authentique Orleans, Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed Levin, Enzed 
Lincoln, Vilanova, Durval, Redcrest, Bountiful, Redgem, Pelican, Primtime, Mohawk, 
Latestar, Winoma, OeftepBepK. 

IlpHMepBi b zjeTajiLHOM onncaHHH npHBO^yrrcH j\nx 3 eM jihhhkh ca^OBOH copTOB 
OefiepBepK h Selekta h ji6jiohh copTa Mejn>6a. 

Jinx npaicniHecKoro npHMeHemifl MoryT 6bitb ncnoJH>30BaHBi KOMnoHeHTBi 
TpaHcreHHoro pacTeHHa: TpaHcreHHBie kjictkh, opram>i (jihctba, CTe6jin, KopHH, 
iXBeTKii), ijejiBie pacTeHita, ceMeHa h njio#Bi. 

BHeceHHBie H3MeH eHH3 b cnocoS arpo6aKTepHajn>Horo nepeHOca no3BOjraoT 
noxryHHTB cjie,zjyK>mHe yjiy^nneHira b napaMeTpax KaK caMoro cnoco6a, Tax h b 
xapaKTepHCTHKax TpaHcreHHbix pacTeHHfi. CnocoS no3BOJiseT: chh3htb nacroTy 
pa3BHTiM HeKpOTHHecKHx peaicixHH Ha TpaHC(J)opMHpyeMBix aKcnjiairrax (Oht. 3); , 
noBticpiTB nacTOTy TpaH3HeHTHOH 3iccnpeccHH HHTpoAyn;HpyeMBix reHOB (<£>ht. 4); 
nOBLICHTB HaCTOTy <})OpMHpOBaHH^ HOBBIX xpaHcreHHBix TKaHefi Ha hcxo#hbix 
3KcnjiaHTax (Our. 5); noBBiciiTB cooraoineHHfl npHMtix pereHepaHTOB no OTHomeHHio 
k HHCJiy pereHepaHTOB nojiyneHHBix nepe3 KajuiycHyio CTa^Hio (TaSjnnja 6); 
noBtiCHTB nacTOTy pereHepanHH TpaHcreHBix no6eroB (Our. 6); HaKOHeij, cpe^n 

TpaHCreHHBDC JIHHHH yBeJIHHHTB AOJIK) paCTeHHH 6e3 COMaKJIOHaJTBHBIX H3MeHeHIiH 

(Ta6jnma 11). 

3KcnepHMeHTanBHBie npoTOKOJiBi 

^aHHBie 3KcnepHMeHTajiBHBie npoTOKOJiBi othochtch k cnocoSaw, ycjiOBHAM h 
KOMnoHeHTaM cpe^ npoqe^ypBi nojiyneHHJi TpaHcren hbix pacTeHHH c 

nOBBIHieHHOH yCTOHHHBOCTBK) K 4> HTOnaTOreHaM H yJiyHineHHBIMH BKyCOBBIMH 
CBOHCTBaMH Ha npiiMepe 3CMJIHHHKH CaflOBOH. XtaHHBie npOTOKOJIBI BKJUOHaiOT, HO He 

orpaHHHHBaiOT H3MeHeHiia napaMeTpoB KOHijeHTpamni, bpcmchhbix ycjiOBHH, h 

ApyrHX H3MeHeHHH KOTOpBie OHeBH^HBI H3 o6merO ypOBHH TeXHHKH H bxoa^t B 

o6jiacTB 3arc[HTBi .zjaHHoro H3o6peTeHH5i . 

A. MaTepnajiBi h cnoco6Bi Hcnojn>3veMBie npn nonyqeHHH TpaHcreHHoro pacTeHHfl 
KoHCTpviipoBaHHe BeKTQPHQH njia3MHjbi jjih nepeHoca b pacTHTejiBHBie kjictkh 

nocjienoB aTejiBHOCTH vreprothanmatin 11 KOUHpyionieH 6eJ iOK TavMaTHH TT. 
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TeH TayManiH II KO^HpyeT cynepcjiajtKHH 6ejioK, KOToptift b npnpofle BCTpeHaerc* 
b nJio^ax Thaumatococcus danielli, H3 KOTopsix oh h 6bdi BBmeJieH, oxapaKTepH30BaH. 
IIocjieAOBaTejibHocTB npeflCTaBJiaeT co6oh preprothaumatin II - npeamecTBeHHioc 
3pe;ioro TayManiHa, b cocrraB KOToporo bxo^ht HaniBHBiH cnrHajitHBiH nenraa. 
KiioHiipoBaHHe KffHK TayMarana omicaHO b craTBe (Edens et al. 1982). IIpHMeHeHHe 
fljiH 3Kcnpeccrai b KJie-ncax Rcoli noKa3ano Verrips et al. (US Patent 4,891,316). 

BeieropHas njia3MHaa nepeHoca b pacTHTejn>HBie KJiencn nocjieflOBaTejibHocra 
preprothaumatin II KO/mpyiojcqeH 6exroK TayMaTHH II, KOHCTpynpoBajiact c 

HCnOJTB30BaHHeM XOpOIHO H3BeCTHLIX MeTO^OB MOJieKyJMpHOrO KJIOHHpOBaHH* 

(Sambrooketal., 1989). 

J\nx nepeHoca flaHHoro reHa b pacTHTejiBHBie kjictkh 3a ocHOBy 6tiJia B3jrra 
njia3MH^a pBI121 (4)Hpivra Clontech). IIocjie^oBaTejiBHOCTB reHa gus b Heft 3aMeH*uiacb 
4>parMeHTOM preprothaumatin II H3 mia3N«mBi pUR528 (Unilever Research 
Laboratorium, The Netherlands; Edens et al. 1982; (3>nr. 1A). OpanvieHT 
preprothaumatin II H3 nJia3MH£Bi pUR528 BBipe3ajica no caftxaM EcoRJ h HindllL 
npo Me>Ky tohhbiiI Beicrop pBB (cejieKTHBHBift MapKep Ap) Hecymuft b CBoeM cocTaBe 
nojniJiHHKep SpM-XbaI-XlioI-EcoRI-Sma[-AvaI-BamHI-XbaI-SauI-PstI-HindIII- 
BamHI-BstXI-Ncil HHKy6HpoBajic* c pecTpMcra3aMH EcoRI h HindllL OparMeHT 
preprothaumatin II c juniKHMH KOHi^aMH no cafiTaM EcoRI h Hindlll jnirapoBaJica b 
JiHHeapH30BaHHBiH Beicrop pBB no TeM >Ke cairraM. nojiyneHHyro njia3MH^y pBBThau 
(Onr. IB) HHKySHpOBanH c pecTpHKTa3aMH Xbal h BamHI, xjix roro htoSbi CHOBa 
BBipe3aTB 4>parMeHT preprothaumatin II tojibko y>Ke c hobbimh nnnKHMH KOHijaMH 
(Our. IB). EnHapin>iH BeKTop pBI121 CHanana HHKy bHpoB ajin c pecipiiKxa3aMH Smal 
h Sad, 3aTeM JiHrnpoBajm no xyntiM KOHijaM JiHHeapH30BaHHyio $opMy njia3MH,zu>i, 
3aTeM npenapaT HHKy6npoBajiH c pecxpHicxa3 aMH Xbal h BamHI. B JiHHeapH30BaHHHH 
BeKTop pBU21 JinrnpoBajiH 4>parMeHx Xbal-BamHI nocjie^osaTejiBHOCTH 
preprothaumatin II , npe£BapHxejn>Ho BBipe3aHHBiH H3 Beicropa pBBThau. CxeMa 
BeKTopa pBIThau3 5 npe^CTaBJieHa Ha <I>nr. 2. 

CpeHBI KVJIBTHBHpQBaHHfl 3eMJI3HHKH caqoBOH in vitl'Q H npoBeneHHfl 

reHeTHHecKofi xpaHcftopMamm . Cpe^Bi MyjiBTHnjiHKai^ini (M) 5 ajioHraiiHH h 

yKopeHeHM (ER), KOKyjiBXHsaijHH (CC) h pereHepaimn xpaHc^opMaHxoB (RT) 
roTOBjrr b cooTBeTCTBHH c AaHHBiMH, npuBe^eHHBiMH b xa6mme 1. pH bo Bcex cperjax 
AOBOOTTCa ao 5,7. 
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Ta6jiHua 1. Cpe#bi KyjibTiiBiipOBaHHfl 3Cmjijihhkh chaoboh in vitro h npoBe^eHiin 

reHernHecKOH TpaHC(j)opMamiH. 



10 



15 



KoMnoHeHTbi 


KoHueHTpauH^i 


Cpejsa M 


Cpe,aa ER 


Cpeaa CC 


Cpeaa RT 


KajiH^ HHTpaT 


316 mit/ji 


316 mt/ji 


2900 mt/ji 


2900 mt/ji 


Ammohhh HHTpaT 


400 Mr/ji 


- 


1650 mt/ji 


1650 mt/ji 


KajiiiH $oc4)aT 
o#H03aMemeHHBiH 


170 Mr/ji 


170 mt/ji 


170 mt/ji 


170 mt/ji 


KajibUHH HHTpaT * 4 H 2 0 


1133 Mr/ji 


1133 mt/ji 


-- 


- 


KajituH^ xjiopHA 


- 


- 


332,2 mt/ji 


332,2 mt/ji 


Maraud cyjib(J)aT 7 H 2 0 


369 mt/ji 


369 mt/ji 


180,7 mt/ji 


180,7 mt/ji 


Mhkpocojih MS 


32,83 mt/ji 


32,83 mt/ji 


32,83 mt/ji 


32,83 mt/ji 


5Kejie3a cyjib(j)aT • 7 H2O 


27,8 mt/ji 


27,8 mt/ji 


27,8 mt/ji 


27, S mt/ji 


Na 2 EDTA • 2 H 2 0 


37,26 mt/ji 


37,26 mt/ji 


37,26 mt/ji 


37,26 mt/ji 


Caxapo3a 


30 t/ji 


20 t/ji 


30 t/ji 


30 r/n 


BHTaMHHbl MS 


3,5 mt/ji 


3,5 mt/ji 


3,5 mt/ji 


3,5 mt/ji 


MHO-HH03HTOJI 


100 mt/ji 


100 mt/ji 


100 mt/ji 


100 mt/ji 


Arap 


S t/ji 


8 t/ji 


8 t/ji 


St/ji 


BAII 


1 mt/ji 






4 mt/ji 


TA3 








1 mt/ji 


" HMK 








0,3 mt/ji 



25 BbiGop copTa h nonroTOBKa MaTOHHbix pacreHHH. 

B 3KCIICpHM6HTaX nO TeHeTHHeCKOH TpaHC^OpMaiJHH 3CMJI5IHHKH HCnOJTb30BajIC5I 

MaTepnan in vitro pacTeHHw: a) copTa <J>enepBepK (3y6oB A.A., BHHH reHCTHKi-i h 
cejieKUHH njioflOBbix pacTeHHH hm. H.B. MnnypriHa, r. MnnypHHcic) h 6) copTa 
Selekta (Evans E., ICbicHaa A^pnica, 1973r, PI 551873). 
30 BBe^eHHe 36mjwhhkh cajxoBOH b KyjibTypy in vitro npoBOAHJin nyreM 

CTepHJiH3auwH MOJio^bix BepxyuienHbix noneK c ycoB pacTeHHii OTKpbiToro TpyHTa. 
3jih 3Toro KOHueBbie noHKH cpe3anH c He6ojibuiHM ^jparMCHTOM no6era He 6ojiee 5- 

10 MM, 3aTeM OHHIHajIH OT nOBepXHOCTHblX JIHCTOHKOB, 3aMaHHB&JIH B BO£HOM 

pacTBope Tween 20 Ha 1 nac, nocjie nero npoMbiBajin nofl npoTOHHOH boaoh b 
35 TeneHwe 2 nacoB. OrMbiTbie SKcnjiaHTbi jxjui CTepHjiH3aijHH Bbiflep>KHBajiH 1-5 huh, b 



WO 2004/038023 PCT/RU 2003/000439 

14 

3aBHCHMOCTH ot hx pa3Mepa h B03pacTa, b 2 %-om pacTBope rnnox/iopHTa HaTpn*. 

nOCJie Hero HX npOMBIBaJIH TpH>KflbI B 1 00 MJI CTepHJIbHOH AHCTHJIJIHpOBaHHOH boam. 

TloBepxHOCTHO CTepHJiH30BaHHbie no6erH pacca^cHBajiH pa3^ejibHO b npo6HpKH c 
10 mji cpe^bi ajih MyjibranjiHKauHH (cpeAa M, cm Ta6jinua 1). OcHOBHbie 
KOMnoHeHTbi aaHHOH cpeAbi cooTBercTByiOT ycoBepmeHCTBOBaHHOH no Boxus (1974) 
cpeAe MS (Murashige et al. 1962), tojibko c AByM* H3MeHeHiwMH: BO-nepBbix, 
rjiioK03a b KOHueHTpaoHH 22 r/ji 3aMeHeHa 30 r/ji caxap03bi; BO-BTopbix, ajih 
cTHMyjiHL^HH MyjibTHnjiHKaijHH cpeAa AonojiHeHa 5 mM HHTpaTa aMMOHHH. Ilocjie 
MecHua b KyiibType He3apa>KeHHbie 3iccnjiaHTbi c BHOBb c(J)opMHpoBaBiiiHMHC^ 
no6eraMH uejiHKOM nepeca^cHBajiH Ha cpeAy 3jioHraijHH h yicopeHeHH* (cpeAa ER, cm 
Ta6jiHija 1), KOTopa* oTJinnaeTca ot cpeAbi M oTcyrcTBHeM peryjurropoB pocra, 
Ao6aBOHHoro HHTpaTa aMMOHiw h chh^kchhoh KOHi^eHTpai^HeH caxapo3bi (2%). B 
cpe/jHeM nepe3 4-6 HeAeJib noApocuiHe no6erH oTAejiaioT Apyr ot Apyra h 
pacca^cHBaiOT Ha cBe^cyio cpeAy Toro >ice cocTasa ajih CTHMyjmuHH yicopeHeHHa. 

yKOpeHCHHbie paCTeHHH HCnOJIb30BaJIH B KaHeCTBe HCTOHHHKa JIHCTOBblX ahckob B 

nocjieAy*omHX 3KcnepHMeHTax no pereHepaijHH n TpaHC^opMauHH. TaKHe pacreHH* 
KyjibTHBHpyKDT Ha cpeAe ER b TeneHHe 7-8 MecnqeB c e^ceMeoiHHOH nepecaAKofi Ha 
CBe^cyio cpeAy- An* BbipamHBaHHfl CTepnjibHoro MaTepHajia 3eMJi*HHKH 
HcnoJib30BajiH cneuHajibHbie KyjibTypajibHbie 6aHKH npoH3BOACTBa HortiMic 
(Ohhjihhahh) eMKOCTbio 250 mji, 3aKpbiBaiomHecH njiacTHKOBOH 3aicpyHHBaK)meHCtf 

KpblUIKOH. 

IIonroTOBKa 6aierepHajibHOH cvcneH3HH . 

Ajih reHeTHHecKoii TpaHC(j)opMaijHH 6nHapHbiMH BeicropaMH pBI121 h 
pBIThau35 ncnojib30BaJiH cynepBHpyjieHTHbifi uiTaMM Agrobacterium thumefaciens 
CBE21 (PeBeHKOBa h ap 1994), cKOHCTpynpoBaHHbiH Ha ocHOBe ahkoto urraMMa A 
thumefaciens c Ti-njia3MHAOH pTiBo542. 

BaicrepHajibHbie cycneH3HH mTaMMOB CBE21/pBIThau35 h CBE21/pBI121 ajih 
HHOKynnuHH 3iccnjiaHTOB HapamHBajiH b TeneHHe hohh b 50 mji cpeAbi LB (Ta6jiHua 
2) npn 28° C. IlepeA HHOKyjiflUHen cycneH3HK> kjictok ueHTpn(J)yrHpoBajiH npH 5 t.o. 
b TeneHHe 5 MHHyT. OcaAOK npoMbiBaJiw ABa^cAW 50 mji >khakoh cpeAbi MS ajih 
yAaneHHH ocTaTKOB cpeAbi LB. IlpoMbiTbiH ocaAOK KJieroK pecycneHAHpoBajm b 
>khakoh cpeAe MS, 3aTeM njioraocTb cycneH3HH aoboamjih jxo On600 paBHofi 1. 
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Ta6ji*ma 2. Cpeaa LB ajlh KyjibTHBiipoBaHH* arpoGaicrepHiL 



KoMnoHeHT 


KoHueHTpauHa 


HaTpRH XJlOpHA 


10 r/ji 


BaKTO TpiIIlTOH 


lOr/ji 


TIpO^OKeBOH 3KCTpaKT 


5 r/ji 


PH 


7,5 



10 C6op h nonroTOBKa jincTbeB . 

C MaTOHHBix pacreHHH, npuroTOBJieHHbix onHcaHHbiM Bbnue cnoco6oM, 
HenocpeACTBeHHO nepe# nocraHOBKofi reHcraHecKOH TpaHC(J)opMai^MH cpe3ajin 
MOJio^bie TpexjiHCTHHKH, nojiHOCTbK) pa3BepHyBiiiHecH. Pa3Mep OT^ejibHoro JiHcroBoro 
^HCKa b Ka^g^OM Tp exjin cth nice BapbHpoBaji b npe^ejiax 10-15 mm (no HanpaBjieHHio 

15 ueHTpajibHOH jkhjikh). ^ToGbi yMeHbiiiHTb ycbixaHne jihctbcb b npoijecce 
nocjieflyiomnx onepaiiHH, hx co/iep^KaT b 3aKpbiTbix Haimcax IleTpii c HeGonbiuHM 
KOJiHnecTBOM (20 mji) xchrkoh cpe^bi MS. JIhctm! c pacTeHHH cpe3aioT He name AByx 
pa3 b Mec^u. MaTOHHbie pacreHHfl no h nocjie c6opa jinerbeB KyjibTHBHpyioT b 
OOTnaKOBbix ycjioBmix, npn 16 nacoBOM cbctobom otc 

20 IIOJirOTOBKa, HHOKVJIflUHH H KOKVJIbTHBaUMfl 3KClUiaHTOB . 

Cpe3aHHbie Tp ex jihcthhkh pa3flejunoT Ha OTflejibHbie jmcroBbie ahckh, KOTOpbie b 
cbok) onepeflb pa3pe3aK>T cicajibnejieM Ha SKcnjiaHTbi pa3jiHHHbiMH cnoco6aMH. 

yCOBepmeHCTBOBaHHblH CnOCp6 nOHrOTOBKEL HHOKyjIflllHH H KOKVJIbTHBailHH 
3KCnJiaHTOB . 

25 B npe^JiaraeMOM cnocoGe jiHCTOBbie #hckh pa3pe3aK>T CKajibneueM Ha nairnce 

IleTpH b npHcyTCTBHH He6ojibinoro KOJiHHecTBa ^khakoh cpe#bi MS. Or Ka>Kfloro 
jiHCTOBoro flHCKa pa3MepoM 10-15 mm no (HanpaBJieHHK) ueHTpajibHOH >khjikh) 
OTpe3aioT y3Ky«D nojiocKy miipHHOH He 6onee 2 mm h 3aTeM Bbi6pacbiBaK)T. 
OcTaBinyiocH 6ojibuiyio Hacrb jihctoboto flHCKa (aiccnjiaHT A-5) ncnoJib3yK)T b 

30 AaJibHeHineM nnn HHOKyjinpOBaHHfl. 

Ha nepBOM mare 3KcnjiaHTbi A-5 Henocpe^cTBeHHO nocjie cpe3KH icpan nepeHOCHT 
aKicypaTHO nnHueroM b 6aKTepHajibHyK) C}'cneH3Hio h 3aMaMHBafOT 30 mhh. 3aTeM 
3KcnnaHTbi A-5 nepeHoc5rr b HHCTbie naiiiKH IleTpH c 6yMa>KHbiMH <j)HjibTpaMH h 
noAcyiiiHBaiOT b TeneHHe 5 MHHyr ajih yflaneHHS H36biTKa GaicrepHH, nocjie nero 
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nocjie nero pacienatfbiBaiOT b nauiKH IlerpH co cpcaow CC noBepxHOCTb KOTopofi 
noKpbrra 6yMa>KHbiM (J>HJibTpoM. Haunai 3 aM aTbi BaiOT napa<})HjibMOM h HHKy6npyioT 
b TepMOcraTe b TeMHOTe npn TeMnepaType 25-28° C b TeneHiie 3 cyTOK. 

3aT6M 3KcnjiaHTbi A- 5 nepeHOCsT b craKaH c khakoh cpe^ofi MS, b TeneHHe 3-5 
5 MiiHyr HHTeHCHBHO nepeivieinHBaiOT j\nn yaaJieHHH H36biTKa 6aicrepHH. OTMbrrbie 
3KcnjiaHTbi nepeHOorr b nauiKH IlerpH c He6ojibii3HM kojihhcctbom >khakoh cpeAbi 
MS. Co CTOpOHbi nepBoro cpe3a ot Kaxqjoro H3 SKcruiaHTOB A- 5 CKajibnejieM 
OTpe3aiOT nojiocicy hihphhoh okojio 2 mm, 4>opMHpy5j 3KcnjiaHTbi nepBoS CTa^iin. 
3KcnjiaHTbi A-l coGnpaioT b craKaH c xchrkoh cpeAon MS c £o6aBjieHHeM 500 mt/ji 
10 ue^)OTaKCHMa h hhtchchbho nepeMeuiHBaiOT rjvi yzjajieHHH ocraTKOB arpo6aKTepHH. 
ELocjie 3Toro 3iccnjiaHTbi A-l pacioia^biBaiOT b nauiKH IlerpH Ha noBepxHOCTb cpejjbi 
RT TbijibHOH cTopoHofi k cpe^e. HauiKM 3aMaTbiBaK)T napa4)HJibMOM h ifflKy6HpyioT b 
TepMOCTaTe b TeMHOTe npn TeMnepaiype 23-25° C. SxcnjiaHTbi A-5 CHOBa 
B03BpamaK)T Ha Ty ^ce cpe^y CC, rae npeABapHTejibHO mchhkdt 6yMa^cHbifi <J)HJibTp. 
15 ^auiKH 3aMaTbiBaiOT napac[)HjrbMOM h h h icy SHpy-iOT b TepMOCTaTe b TeMHOTe npn 
TeMnepaType 25-28° C b TeneHHe arieayiomHx 3-x cyroK. 

Ha btopom mare 3iccnjiaHTbi A-5 nepeHOCHT b craKaH c ^chakoh cpe^ofi MS, b 
TeneHwe 3-5 MHHyT hhtchchbho nepeMeuiHBaiOT anx yflajieHHst H36binca GaicrepHH. 
OTMbrrbie 3KcnjiaHTbi nepeHocMT b nainKH rierpH c He6ojibiiiHM KOJiprnecrBOM 
20 }kh#koh cpe^bi MS. Co cropoHbi nepBoro cpe3a ot SKcruiaHTOB A-5 CKajibnejieM 
OTpe3aiOT cjie^yiomyK) nojiocxy imipHHoii ot 1 no 2 mm, (J)opMHpya 3KcnjiaHTbi 
BTopofi cTa^HH. 3iccnjiaHTbi A-2 co6HpaKrr b crraKaH c »chakoh cpeAofi MS c 
AoSaBjieHHeM 500 mt/ji ue(J)OTaKCHMa h hhtchchbho nepeMeuiHBaiOT zuih yaajieHHa 
ocTaTKOB arpo6aicrepHH. Ilocjie 3Toro 3iccnjiairrbi A-2 pacKxraj^biBaiOT b naiiiKH 
25 IleTpH Ha noBepxHOCTb cpeflbi RT TbijibHOH cropOHOfi k cpe/je. ^anncH 3aMaTbiBaioT 
napa4>HJibMOM h HHKy6npyiOT b TepMOCTaTe b TeMHOTe npn TeMnepaType 23-25° C. 
SxcnjiaHTbi A-5 CHOBa B03BpamaioT Ha Ty >ice cpe^y CC, rne npeABapiiTejibHO 
MeHHioT 6yMa»cHbiH (J)HJibTp. HaiiiKH 3aMaTbiBaioT napa(J)HJibMOM h HHKy6npyK>T b 
TepMOCTaTe b TeMHOTe npn TeMnepaType 25-28° C b TeneHne cjieayiomux 3-x cyroK. 
30 Ha TpeTbeM uiare h HerBepTOM marax H3 3 Ken ji aHTO b A-5 4>opMHpyK>T 

3KcnjiaHTbi Tperbeii A-3 h MeTBepTOH A-4 CTajjHH b co otb eTCTB h h c npoucaypoii 
onncaHHOH nnn BTOporo niara. 

Ha iwtom uiare npOH3BOflHT o6pa6oTKy nocjieflHero 3KcnjiaHTa A-5, KOTopbin 
nepCHOGHT b cTaKaH c hch^koh cpeflofi MS, b Tenem-ie 3-5 MHHyr HHTeHCHBHO 



WO 2004/038023 PCT/RU2003/000439 

17 

nepeMeuiHBaKnr rjih yjjajieHHfl H36biTKa 6aicrepHn 3 nocjie 3toto npOMbisaioT ^chakoh 
cpe^ofi MS c ao6aBjieHHeM 500 Mr/ji uecJ)OTaKCHMa ajih yAajieHH* ocraTKOB 
arpo6aKrrepHH. Ilocjie 3toto SKcruiaHTbi A-5 pacKjia#biBaK)T b naiUKH IleTpH Ha 
noBepxHocTb cpeflbi RT TbijibHOH cropoHofi k cpeae. HaiiiKH 3aMaTbiBaK)T 
5 napa(}>HjibMOM h HHKy6wpyiOTca b TepMOCTare b TeMHore npn TeMnepaiype 23-25° C. 

B KanecTBe KOHTpojibworo BapnaHTa Hcnojib3yfOT H3BecTHbrfi cnoco6 
no^roTOBKM, HHOKyjiHxpra h KOKyjibTHBaqnn SKcnjianroB (James et al. 1990 h Nehra 
et al. 1990). 

CejieKmig TpaHcreHHofi TKaH H, OT6op TpaHcftopMaHTOB h sjiHMHHaTT u* 

10 arpo6aKTepHH . 

3KcnjiaHTbi nocjie HHOKyjiHmw h ko KyjibTH b aijH h c arpo6aKTepH*MH 
pacKjia^biBaiOT b nauiKH IleTpH Ha noBepxHOCTb cpeabi RT, flonojmeHHyio 600 mt/ji 
rH^pojiH3aTa Ka3eima, 500 Mr/ji ue$oTOKCHMa h 50 mt/ji KaHaMHUHHa. ^auiKH 
3aiviaTbiBaiOT napa<j)HJibMOM h hh Ky SnpyioT b TepMoaraTe b TeMHOTe npn 
15 TeMnepaType 23-25° C. L^otokchm Hcnojib3yK)T jxjw 3jiHMHHamm ocraTKOB 
arpo6aKTepHH Ha 3KcruiaHTax. Ero KO^eHTpaumo ii3MeHHfox b TeneHne nacca^ceft; c 
Ka^biM Mec^HHbiM nacca^ceM, ypoBeHb CHKDKaiOT Ha 100 mt/ji ot hcxoahmx 500 
Mr/ji ,ao . KOHeHHbix 0 mt/ji. KaHaMHUHH BbiCTynaeT b pojin cejieicrHBHoro arem-a, 
nocKOjibicy b BeicropHbix KOHCTpyiauHflx b KanecTBe cejieicraBHoro MapKepa 
20 ncnojib3yerca reH HeoMHqHH<j)oc(J)OTpaHC(])epa3bi nptIL Pa6ona* KOHijeHTpaijmi 
KaHaMHUHHa, ao CTaroHH an ajm no^aBJieHHH pocra HerpaHcreHHOii TKaHH 3eMjiHHHKH 
caziOBofi, cocTaBJiner 50 mt/ji. OflHaKO, Aim CTHMyjiaijHH pereHepai^*H a^BeHTHBHbix ~~ 
no6erx)B 5 KomjeHTpauHio KaHaMnijHHa b cpe^e chh>kiot baboc nocjie OTAejiemi* 

KaJIJiyCHblX KyCOMKOB OT HCXOAHOH TKaHH SKCIIJiaHTOB H nepeHOCa HX Ha CBOKyK) 

25 cpe^y. Or^ejieHHe TpaHcreHHoro Kajijiyca ot OTMnpaiomeii TKaHH SKcnjiatrroB 
XBJixercn KjnoneBbiM momchtom npoqecca cejieKUHH h pereHepaijHH 
TpaHc^opMaHTOB. 3(}D^)eKTHBHocTb TpaHC<|)opMaijHH 6e3 3toh npoae^ypbi 
cymecTBeHHO cmDKaeTCH. 

PereHepamifl TpaHc<J>opMaHTOB 3eMJiHHHKH Moacer npoTeKaTb RByMx cnoco6aMH: 

30 HenocpeACTBeHHO H3 KJieTOK 3KcnjiaHTOB h/hjih nepe3 npoMe^cyTOHHyio KajuiycHyio 
CTaAHio. B nepBOM cjiynae TpaHC(j>opMaHTbi noHBjiaiOTca c nepBoro no BTOpoil Mecau 
cejieicuHH. PereHepamiH nepe3 KajuiycHyio CTaAino 3HaHHTejibHo pacT^Hyra bo 
BpeMeHH, TpaHc^opMaHTbi Moryr noflBJurrbca c TpeTbero no uiecTofi Mecau 
Kj'jibTHBHpoBaroi* Ha cejieKTHBHOH cpe^e. 
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MvJIbTHnjIHKaiiHfl TpaHC(j)OpMaHTOB . 

PereHepHpoBaBuiHe no6era orjxejixiOT ot hcxoahoh tkshii 3KcnnaHTOB 11 
nepeHOCHT ajih MyjibTHiuiMKamm Ha cpe^y M (TaGjii-iqa 1), AonojiHeHHyio 0,1 Mr/ji 
T,D3 h 25 Mr/ji KanaMHUHHa. Ilocjie MecsHHoro nacca>Ka pa3MHO>KHBHiHecH no6erH 
5 juejiwMH KjiacrepaMH nepeHOCOT Ha cpe^y ER j\nn cthmyjihuhh anoHraiiwi no6en>B. 
Ilocjie 4-5 He^eJib noApocmHe no6ern OTAejmiOT ppyr ot Apyra h pacca^KHBaioT 
pa3AeJibHo Ha CBeacefi cpe#e roro >Ke cocraBa ajih craMyjitfijHH yKopeHemi*. 
yKopeHemie npoTeicaeT b TeneHHe 4-6 HeAejib. YicopeHeHHbie paCTeHHH 
HcnoJib3yK>TCfl b AajibHefiiiieM ajih aAarrrauHH k ycnoBHHM TenjiHUbi h 
10 nocjieAyiomero MOJieKyjmpHO-reHeTHHecKoro aHajiH3a h 6nbnormecKoro 
TecrapoBaHHH. 

E. MaTepHajibi h cnoco6bi Hcnojib3veMbie zura aHajiH3a cbohctb TpaHcreHHoro 
pacTeHiia 

BbijejieHHe TOTajibHofi pacroTejibHOH HHK 36mji%hhkh caaoBOH. 

15 JJjw 3KcrpaKU[HH tchomhoh JSpfK ncnojib30BajicH pacnrrejibHbiH MaTepnaji K3K in 

vitro TaK h in vivo. H3 ycjiOBHH //? vitro ajih pacrapaHiiH b ^giakom a30Te SpajiHCb 
nenhie no6era 3 KyjibTHBwpyeMbie Ha cpeAe rjih MyjibTHiuiHKaiznH . C TenjiHHHbix 
paCTeHHH cpe3ajiHCb MOJiOAbie eme He pa3BepHyBiiiHecH jihctohkpi. B o6ohx cjiyHanx 
Ha HHCTOiy npenapaTOB CHJibHoe bjihhhhc OKa3biBajiH B03pacT h 4)H3HOJioriiHecKoe 

20 cocTOHHHe pacrHTejibHOH TKaHH. J\nn CTepi-uibHoro MaTepnajia orrraMajibHbiH 
B03pacT no6eroB cocraBJWji 3-4 HeAejiH, a ajih TenjiHHHoro B03pacT jihctomkob He 
6oJiee 5-6 AHefi. BbiAejieHHe npoBOAHJiocb no MOAH4>Hiu*poBaHHOMy HaMH 
npOTOKOJiy. 3a ocHOBy 6pajiacb MeroAHKa Rogers et al. (1994) c npHMeHeHHeM 2 X 
CTAB-6y<|)epa. 

25 B OTAHHHe ot npoTOKona Rogers et al. (1994) roMoreHH3HpoBaHHaa TKaHb 

pecycneHAHpyercH b 1 mji npoMbiBOHHoro 6y$epa: 100 mM axjeTara KajiHH, pH 4.5, 
20 mM 3.HTA, 1 % PVP, 1 % 2-M3. IIojiyHeHHa^ cycneH3Hs i^eHTpH^yrnpyeTC)? 5 
mhh npn 4,5 t.o. HaAOcaAOMHan ^KHAKOCTb yAajmeTca. OcaAOK CHOBa 
pecycneHAHpyeTC^ b 600 mkjt 3KcrpaKijHOHHoro CTAB-6y4)epa cjieAyiomero 

30 cocTaBa: 100 mM Tpiic-HCl, pH 8, 2.5 M NaCl, 20 mM 3 AT A, 2 % CTAB, 40 mM 2- 
M3. 

IHIP-aHajiH3 TpaHcreHHbix jihhhh. 



WO 2004/038023 PCIYRU2003/000439 

19 

JIhhhh, nojryneHHbie c noMombio jtk)6oh m3 Hcnojib30BaHHbrx BeKTopHbix 
KOHcrpyKUHfi, aH aji H3 h pyK>T jx&ywix napaMH npafiiviepoB: Ha BcrraBKy cejieicrHBHoro 
Mapicepa Qiptll) n Ha BcrraBKy CMbianoBoro (thaull) vuin penopTepHoro reHOB (iiidA). 
rmp-aHajiH3 HHTeipauHH pa3JiHHHbix reTepojiorpiHHbix nocjie^OBarejibHOcreH b 
5 reHOM 3eMJiHHHKH caAOBOH npoBO^HT b peaKmiOHHOfi CMecH, KOTopaa coAep^cHT: 67 
mM Tris-HCI, pH 9.0, 16 mM (NH^SO,*, 2 mM MgCI 2 , 0,01% acejiaraHa, no 200jjM 
Ka>K£oro dNTP. KoHueHTpaijHH npaiiMepoB h nojiHMepa3bi, a Tafoice TeMnepaTypHbiH 
pe^cHM noA6npaK)T ajlh KaacAoro ko h Kp gtho ro cjiynaH. 

J\jvi aMiuiH(|)HKauHH 4>panvieHTa reHa nptll b peaKiinoHHyio CMecb bhocht 
10 npafiMepbi no 0,6 pM kohchhoh KOHijeHTpaijHM h 0,05 U/\xl Taq nojiHMepa3bi. 
PesKHM aMnjiH(f>MKauHH: 5 mhh A^HaTypaijHH npn 94 °C (ropsraHH crapT), 30 c 
AeHaTypaijMM npn 93 °C, o-racnr - 45 c 62 °C, anoHramiH 45 c 72 °C, uhkjiob 
aMniEHtjDHKamiH 30. OacHAaeMbifi pa3Mep aMnjiw^nmipyeMoro <J)parMeHTa 742 n.H. 

BcTaBKa thaull onpeAejiajiacb npn ycjiOBPDix no 6ojibineH Macro cxo>khx c 
TaKOBbnviH Rsm nptll TOJibKO KOHueHTpauHH npaiiMepoB cocraBji^jia 0,9 pM Ka^cAoro, 
0,1 U/jj.1 nojiHMepa3bi, a TeMneparypHbifi pe>KHM H3MeHeH aneAyiomHM o6pa30M: 
rop5iHHH CTapT 2 mhh 94 °C, AeHaTypaun* 30 c 93 °C, oracur 40 c 63 °C, 3JiOHrauwn 
35 c 72 °C, 35 ljhkjiob aMnjiH(J)HKai|HH. CbKHAaeMbiH pa3Mep aivinjiH(J)HixHpyeMoro 
(J>parMeHTa 878 nyKneoTHAOB (Schestibratov et al 2002). 

rHCTOXHMHHeCKHH aHaJIH3 GUS-aKTHBHOCTH. 

rncTOXHMHnecKoe onpeAejieHHe aKTiiB ho cth GUS npOBOAHJiH no cnoco6y 
Jefferson (1987). rncroxuMnHecKoe onpeAeneHne GUS aicrH b h o cth npoBOAHJiH c 
Hcnojib30BaHHeM 5-6poM-4-xjiop-3-nHAOjiHjirJiK)K)'poHHAa (X-GLUC, Duchefa). Run 
3Toro pacTHTeJibHyio TKaHb noMemajm b 6yc|)ep 50 mM NaP0 4 , pH 7.0, 10 mM 
Na 2 EDTA, 0.1% TpHTOH X-100, coaepaeamHH 1 Mr/ji X-GLUC, HHKy6npoBajiH b 
TeneHHe 6 nacoB npn 37°C. Ilocjie nero hcckojibko pa3 npoMbiBajm 50% 3TaHOJiOM pi 
xpaHHJiH OKpaineHHbie TKaHH npn 4°C b 70% 3TaHOJie. 

OpraHOJienTHHecKHH aHanra njionoB 36mji-hhhkh caaoBQH. 

IlnoAbi Ann npoBeAeHHH opraHOJienraHeKoro aHajiH3a co6iipajnH c TpaHcreHHbix 
pacTeHHH, KyubTHBiipyeMbix b nojieBbix ycjiOBnax Ha cepTii^HUHpoBaHHOM 
nojiHroHe ncnbrraHmi TpaHcreHHbix KyjibTyp . Ha TeppHTopiiH KapaHTHHHoro 
nHTOMHHKa BHHHCriK (r. Opeji). ^erycrHpoBajiHCb njioAbi nepBoro c6opa ypo^caeB 
nepsoro h Bxoporo toaob KyjibTHBHpOBaHH*. UnoRhi 12 He3aBHCHMbix TpaHcreHHbrx 
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jimhmh h KOHTpojibHbix pacTCHUH oqeHHBajiH no hx BKycoBMM KanecTBaM, b nepByio 
onepeflb cjia^ocrb. Cnaflocrb makoth oueHHBajiw no rurraGajiJibHOH cHCTeivie, hcxoah 
H3 coptoboh xapaicrepHCTHKH OefiepBepKa, corjracHo kotopoh BKyc cpeflHecnejibix 
njiOflOB nepBoro c6opa He npeBbiuiaeT oi^chkh 3,8 - 4,0. 
5 B CBA3H co cneuii(j)HHecKHMH cBOHCTBaMH Tay m aTHH a, 4)opMHpyiomero 

AJiHTejibHoe nocjieBKycHe, opraHOJierrraHecKHH aHajiH3 npoBOAHjm nonapHO. JJjix 
3Toro 6pajiHCb njio^bi flByx pa3JiHHHbix pacrreHHH h cocraBjifljiHCb napw: a) jihhmh c 
3KcnpeccHeH Tay m aTH h a - jihhh* 6e3 3KcnpeccHH TayMaraHa; 6) jihhhh c 
3KcnpeccHefi TayMaTHHa — HeTpaHcreHHoe pacreHHe. 

10 KOM6HHaiJHH COCTaBJIHJIHCb npOH3BOJIbHO, C yHCTOM TOJIbKO ^aHHblX O 

npHcyTCTBHH Mjra OTcyrcTBHH 6ejiKa. Me^c^y Kaac^biM o6pa3UOM ^erycraTopbi 
noJiocKajin poTOByio nonocTb ^hcth jump ob aHHofi bosoh. HtoSbi HCKjiioHHTb hjih, no 

KpaHHeM Mepe, CHH3HTb BJIHflHHe pa3JIHHHH B CnejIOCTH Ha KOppeKTHOCTb aHajiH3a, 

jxnn Aerycrai^HH Bbi6npajiH njio^bi ojjHoro pa3Mepa h OKpacKH. Bee iijioaob 
15 KOJie6ajiCH ot 10 15 rpaMM. OtfHOMy flerycraTopy cpaBHemifl Ha Ka^ayio 
jihhhk) npeAOCTaBn^jiocb no neTbipe aojibKH, Ka^aH ot pa3Hbix njioAOB. 
flerycTaTopw BbiCTaBjiHjin He3aBHCHMbie oijeHKH, cpe^H^H apH(|>MeTHHecKa* H3 
KOTopbix ABjuuiacb oueHKon BKyca aji* AaHHoro o6pa3ija. 

AHaJIH3 BJIHflHHfl 3KCnpeCCHH TaVMaTHHa II Ha aHTHrpHSHVK) VCTOHHHBQCTb 

20 3eMJi^HHKH caztOBOH k Botrvtis cinerea. 

KyjibTypy (J)HTonaToreHa Botrytis cinerea BbmeimioT H3 3apa^ceHHbix njio^OB 
3eMJiHHHKH ca^OBOH copTa OefiepBepic. noBTopHaa peHHOKyjiflijHJi He3apa^ceHHbix 

nJIO^OB H JIHCTbeB 3 eM JIHHHKH nOflTBepflHJia BHpyJieHTHOCTb BbmejieHHoro H 

OHHineHHoro naToreHa. KyjibTypy naToreHa b ycjiOBH^x in vitro noAaep^cHBajiH Ha 
25 KapTO(j)ejibHOH cpe^e PDA, b TeMHOTe npn 28 C. Rnx npHroTOBjieHHH 3toh cpezjbi 
Hcnojib30BajiH OTBap oHHmeHHoro KapTO(|)eji^ b BOAonpoBO^HOH BOfle (200 r 
KapTO(J)eji^ Ha 1 jihtp BO^bi, BapHTb 30 mhh nocjie 3 aKHnaHiui) . K OTBapy flo6aBJiflJiH 
10 r/ji rjiK)K03bi h 20 r/ji 6aKTepnonoraHecKoro arapa. Cpe,ay aBTOKjiaBHpoBajiH npH 
^aBJieHHH b 1 a. npn 120°C b TeneHHH 20 mhh. Flocjie aBTOKJiaBnpoBaHHH k cpe^e 
30 Ao6aBji^JiH rwflpojiH3aT Ka3eHHa no kohchhoh KOHueHTpaijHH 300 mt/ji. 

J\nn npnroTOBJieHHH cycneH3HH cnop Hcnojib30BaJiH KyjibTypy rpw6a b B03pacTe 
7-8 flHefi. Flocjie nacca^ca Ha CBe^cyio cpe^y H3 cnop b tchchhh HeAejiH pa3BHBaeTCi5 
hobwh MHixejiHH h Ha 7-8-oh fleHb HaHHHaeTC* cnopoHouieHwe. Cnopw coGwpajiH 
CTepHJibHbiM uinaTeJieM, KOTopbifi Ka^KAbiw pa3 npe^BapHTejibHO ononocKHBajOT b 
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pacTBope b 25 mM aijeTara Harp™ (pH 5,2) c 0,5% rjuoK03bi h AeTepreHTa (2 Kanjni 
Triton XI 00 Ha 20 mji). IXnoTHOCTb cycneH3HH nnx Bcex 6iiOTecroB AOBOAHJiacb #o 
2-3 xlO 6 cnop/MJi. rioACHeT iuiothocth npoBOAH/iH b KaMepe TopaeBa. 

TpaHcreHHBie pacreHH*, nojiyneHHbie c noMombio BeicropHOH KOHcrpy kxjh h 
5 pBIThau35, aHajin3iipoBajiiicb Ha ycTOHHHBocTb k <J)HTonaToreHy Botrytis cinerea no 
cnocoGy (Peng et al. 1991) c aonojiHHTejibHbiMH ycoBepuieHCTBOBaHHHMH, KOTopwe 
onucaHbi rooKe. Marepnaji ajih TecrHpoBaHH* 6panw c TenjiHHHbix pacreHHH 
B03pacroM He 6ojiee 4-6 MecaueB. EfepeA HHOxyjunxneii jihctmi cjierKa 
no^B^jiHBajiHCb npn komhbthoh TeMnepaType. HHOKyjiaqHio npoBoziHJiH nyreM 
10 cManHBaHHfl jiHCTbeB cycneH3Hefi cnop b TeneHHe 1-2 mhh. HHOKyjinpoBaHHbie 
jiHCTbH pacKjiaxjbiBajiH b nairna* rierpw Ha BJia^cHbie <|>HjibTpbi h HHKy6iipOBanii b 
TeneHHe cyTOK b TeMHOTe npn 28°C. 3aTeM jiHCTb* CTepHJiraoBajiH b 0,5% pacTBope 
ranoxjiopHTa HaTpiin b TeneHHe 2 mhh. CrepHjrasyioiAHfi areHT OTMbiBajiH tppdk^m 

100 MJI CTepHJIbHOH flHCTRJIJIIipOBaHHOH BOAbl. C JiHCTbeB Hape3aJIH JIHCTOBbie AHCKH 

15 npo6KOBbiM GBepjiOM ^HaMerpoM 7 mm. C Ka^oro TpexjiHCTHinca no 10 ahckob. B 
OTJiHHHe ot H3BecTHoro cnoco6a 3 ahckh pacKjia^biBaJiHCb Ha yBJiaacHeHHbie 
^HJibTpbi, a He Ha arapn30BaHHyio cpej^y c Ao6asKaMH napaKBaTa h 
xJiopaM(})eHHKOJia. 

OnbiTHbiH h KOHTpojibHbrii MaTepwaji cpaBHHBajic^ nonapHo b npe^ejiax oahoh 
nauiKH neTpn, hto6w i<o6e:>KaTb bjihxhkx ^JiyfcryaqiiH b ji a^KHO cth (JmjiKipoB h 
B03^yxa BHyrpH KaMepbi. y^ce Hape3aHHbie h pa3Jio:aceHHbie jincTOBbie ahckh 
- HHKy6HpoBajiH npH Tex >Ke ycjioBunx, hto h uejibie JiHCTb*. Ha AecHTbifi jienh 
npoBOflHJiH oueHKy pa3BHTiia HH^exuHH Ha ocHOBe Tpex KpHTepHes: 1) creneHH 
pa3BHTHH noBepxHOCTHoro MHuejiH^; 2) njiomaflH HeKpoTHnecKoro nopa^eHira 
jiHCTOBbix ahckob; 3) CTeneHH cnopoHonieHiin. IlepBbiH h Tperafi KpHTepHH 
oueHHBajiHCb b Sajuiax ot 0 ao 5. OreneHb HeKpo3a oueHHBajra b npoijeHTax 
nJiomaAH nopa>KeHHOH Macro AHCKa. 

npjieBbie HcnbiTaHH H TpaHcreHHbix pacTeHHH 3eMjiHHHKH canoBofi c reHOM 
cvnepcjiaziKoro Gejnca TavMaroH II. 

Bojibinaa nacTb TpaHcreHHbrx paCTeHHfi, nojiyneHHbix c noMombK) Beicropa 
pBIThau35, 6bma nepe^aHa b KapaHTHHHbifi hhtomhhk BHHHCIIK (r. Opeji) rjvi 
Bbica^KH b oTKpbiTbiH rpyHT ii npOBeAeHH* nojieBbix HcnbrraHHH. IlpH nocaAice 

TpaHCreHHblX JIHHHH H KOHTpOJIbHblX paCTeHHH npOBOAHJIH paHflOMH3aUHIO. 

PacTeHiiM, npeAHaanaMeHHbie aji* nocaAKH (5-10 xjw oTflejibHOil jihhhh) 
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pacnpeflejifljiH Ha Tpn rpynnbi, Ka^zjyio H3 KOTOpbix Bbica^cHBajiH b pa3Hbix Mecrax 
cepTH(j)HijHpoBaHHoro ynacTKa. 

Ot ica>K#oro m aTO hho ro pacTeHHH yxopeH^KH no neTbipe hobbix po3eTKM ot 
C(J)opMHpoBaBuiHXCM ycoB. OcTajibHbie ycbi peryjuipHO y^ajuuiH, HTo6bi He 
5 3arymajiacb nocaflica. Ilepefl HanajiOM ■ i^BCTeHna ynacTOK HaKpbiBajica 3 aiutHTHbiM 
MaTepHajiOM, jxnn npeflOTBpameHH* pacnpocrpaHeHHH nbijibUbi TpaHcreHHbix 
pacreHHH. Han Ka^biM H3 Tpex p^flOB coopy^cajra oxaejibHoe noKpbirae bhcotoh 
okojio 60 cm. ITocjie c6opa nepBoro ypcoKaa njioaoB npoBo^HjiM oi^emcy 
BereTaTHBHofi h penpoAyKTHBHoii aKTHBHOCTefi Bbica^ceHHbix pacreHHH. y Kaacfloro 
10 MaTOHHoro pacTeHna no^CHHTbiB ajin kojimhcctbo po3eTOK b Kycre, HHCJIO 
UBeroHocoB, a TaioKe cpe,zjHK)io BbicoTy Kycra. Hepes Mecjm nocjie c6opa BToporo 
ypo:»cafl njio^bi nepBoro h BToporo c6opoB Hcnojrb30BajiH jxjik aHajiH3a 3iccnpeccHH 
TayMaTHHa cnoco6oM Western- 6jioiTHHra, a TaioKe rjik opraHOJienTHHecKOH oqema* 
bjihhhhh reTepoJiorHHHoro 6ejiKa Ha Bicyc njio^oB. 

15 

ripHMepbi 

llpHMep 1 . BjiHHHHe no-CTa>aHHHOH KOKVJibTHBauHH c Agrobacterium tumefaciens 
Ha nacTOTV Heicpo3a b TKaraix 3KcnjiaHTOB 3cmjihhhkh caziQBOH copTa OefiepBepK . 

HacTOTa HeKpo3a 3KcnjiaHTOB oaeHHBajiacb BH3yajibHO nocjie 15 #Heii 
20 KyjibTHBHpoBaHHH Ha cejieKTHBHofl cpe,ae. CpaBHHBajiH pacTHTejibHbifi MaTepHaJi, 
TpaHC(J)opMHpyeMbiH no eraHflapTHOMy n ycoBepmeHCTBOBaHHOMy cnoco6aM. H3 
nojiyneHHbix AaHHbix mo^cho c#ejiaTb BbiBOfl, hto ycoBepiueHCTBOBaHne craflHH - 

HHOKyjtfmHH H KOKyJIbTHBai^HH nOJlO^CHTeJTbHO CKa3bIBaeTC^ Ha BbDKHBaHHH 

3KcnjiaHTOB h npeAOTBpameHHH pa3BHTH5i HeKpoTHHecKHx peaKi^HH b MecTax 
25 nopaHeHHH. JJ^nnhie no cpe/mefi nacTOTe HeKpo3a 3KcnjiaHTOB TpaHC(j)opMHpyeMbix 
no ycoBepmeHCTBOBaHHOMy (A)- 16,6% h H3BecTHOMy (B) - 54,8 % cnoco6aM, 
noKa3biBaiOT ? hto HeKpo3 TKaHeii CHH^ceH noHTH b 3,5 pa3a. ,0,aHHbie npe^CTaBJieHbi 
Ha Owr 3. 

npnMep 2. BjiHHHHe no-CTaaHHHOH KOKVJibTHBauHti c Agrobacterium tumefaciens 
30 Ha Tp aH3 n e hth vk> GUS-3KcnpeccHK) b TicaHflX 3 Ken ji aHTO b 3eMJi3HHKH cajoBOH copTa 
OefiepBepK. 

EIpH reHeTHHecKofi TpaHC(J)opMauHH c Hcnojib30BaHHeM Agrobacterium 
tumefaciens T-JJHK c Heo6xo#HMbiMH reTepojiorHHHbiMH nocjieAOBaTejibHOCTHMH 
nepeHocHTCH b pacTOTenbHbie kjictkh npeHMymecTBeHHO b ynacTicax nopaHeHHH, r^e 
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oGecnenHBaeTCH np^Moii KOHTaicr 6aicrepHH c noBpe>KAeHHbiMH KJierKaMH. JJ^isi 
oueHKH 3<j3(|}eKTHBHocTM npeAJiaraeMoro cnoco6a npOBOflHjica rHcroxHMHHecKHH 
aHajiH3 GUS-aKTHBHOCTH b TKaHHx 3KcnjiaHTOB no OKOHHaHHK) nepHO.ua 
KOKyjibTPisauHH. TaKOH aHajiH3 no3BOjmer oijeHHTb nacroTy nepeHoca h 3KcnpeccHH 
5 peKOM6HHaHTHBix reHOB b cocraBe T-,Z£HK H3 6aicrepHH b pacraTejibHbie KJieTKH. 
PacTirrejibHbifi MaTepHaji nnx aHajiH3a OT6HpaK>T no HCTeHeHino 3-x cyroHHoro 
nepHO^a ko Ky jtbthb aijHH k> , cpasy >Ke nocjie otmmbkh 3 Ken jiaHTo b ot 6aicrepHH. 
rHcrroxHMHHecKoe OKpaiimBaHHe 3KcnjiaHTOB npoBo^HT b TeneHHe 7 nacoB npn 3 7°C 
b pacrBope X-Gluc ww racToxHMHHecKoro aHaiiH3a GUS-aicrnBHOCTH. Pe3yjibraTbi 
10 aHajiH3a npHse^eHbi Ha <£>hi\ 4. 

IIpHMep 3. BjiHHHHe no-craaMHHOH KOKVJibTHBauHH c Agrobacterhim 
tumefaciens Ha HacroTv foopMHpOBaHHH vcroHHHBbix k KaHaMHUHHy TKaHefi fKm+> 
Ha HCxoziHbix 3KcnjiaHTax 3 cm ji^thhkh canoBOH copTa OeiiepBepK. 

Ilpn nocjie^yiomeM KyjibTHBiipoBaHHH (nocjie hx no-cra#HifHOH ko Ky ji bTHB aijHH 
15 c arpo6aKTepHHMH) Ha cpe^e RT, flonojmeHHOH ne(J)OTaKCHMO m 500 mt/ji, h 
KaHaMHqHHOM 50 Mr/ji, b TeneHHe nepBbix flByx MecflHHBix naccaxceH Ha 3KcnjiaHTax 

npOHCXOflHT (J)OpMHpOBaHHe npKMblX TpaHC(J)OpMaHTOB H H eO p raH H3 OB aHH blX 

KajuiycHbix rpynn. Km+ TKaHH (pereHepaHTbi h KajuiycHbie rpynnbi) (J)opMHpyeTCH 

npeHMymecTBeHHO no ynacTKaM nopaHeHH*. 
20 K KOHuy BToporo naccaaca npoBOflHJic* no^cneT /jojih 3KCiuiaHTOB Ha KOTOpbix 

(j)opMHpoBajiaci> xpaHcreHHan TKaHb. Ot cra^HM A-l jio A-4 Ha6jiKmaerc* 
* — cra6HjibHoe B03pacTaHiTe nacTOTbi (JjopMHpoBaHHH Km+ TKaHefi. Flo -b h ah mo My , 3fo 

CBH3aHO, BO-nepBbix, c yMeHbuieHHeM hhtchchbhocth hckpothhcckidc peaiajHH b 

OTBer Ha nopaHeHHe h nocneayiomyio KOKyjibraBaijHio b arpo6aKTepnHMH, bo- 
25 BTopbix, c bo3 Mo>KHbiM noBbiineHHeM Mopcj)oreHHoro noTeHUHajia. Ha craAHH A-4 

3a(J)HKCHpoBaHa MaKCHMajiBHaa aojih 3KcnjiaHTOB c(})opMnpoBaBiiiHx TpaHcreHHbie 

TKaHH (89,5 %, CM <J>HT. 5). CHH^KeHHe flOJIH 3KCnJiaHTOB C<j)OpMHpOBaBIlIHX 

TpaHcreHHbie TKaHH b rpynne A-5 (54,9 %) o6-b^cHaeTCM TeM, mto Ha tihtoh ctciahh 
yace CHHDKaeTCH kojihhcctbo pacraTejibHbix kjictok KOMnereHTHbix ajlh reHeraHecKOH 
30 TpaHc4>opMauHH. B KOHTpojibHoS rpynne B TpaHcreHHaa TKaHb 4>opMHpoBajiHCb Ha 
27,1 % 3KcruiaHTOB, hto xopoiuo KOppejiHpyeT c BbicoKOH HacroTOH HeKpo3a (54,8 %, 
cm TlpHMep 1). 
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nppiMep 4. BjiHflHHe no-CTanHHHOH kokvjii>thb3Umh c Agi'obacterium tumefaciens 
Ha HacroTV pereHepauHH TpaHcreHHbix no6eroB 3eMJi5iHHKH canoBOH copTa 
OefiepBepK. 

HacroTa pereHepauHH TpaHcreHHbix no6eroB mbjihctch oahhm H3 ochobhbix 
5 noKa3aTejiefi 3<jx|)eKTHBHOCTH cnoco6a reHerHHecKofi TpaHaj)opMauHH. OHa 
CKJiaAbiBaercH H3 3<|)4)eKTHBHOCTeH OT^ejibHbix sranoB, HaniiHaa c nojjroTOBKH 
SKcruiaHTOB h 3aKaHHHBan cocraBOM cpeabi cejieicuHH h pereHepauHH 
TpaHc4)opMaHTOB 3 h OTpa^icaer hhcjio crraGHJibHbix He3aBHCHMbix TpaHc4>opMaHTOB 
npH nepecnere Ha ncxoAHoe hhcjio HHOKyjnipoBaHHbix 3KcnjiaHTOB. 

10 06mee hhcjio TpaHC<j)opMaHTOB noacHHTbiBajiocb nocjie nerbipex MecnnHbix 

naccaacefi Ha cpe^e RT h o^hoto naccaaca Ha cpe«e M, aonoJiHeHHofi ue^oraiccHMOM 
h KaHaMHUHHOM. fl^HUhie npHBOfljrroj Ha <&Hr. 6. Bb flHarpaMMbi bh^ho, hto ot 
rpynnbi A-l jxo A-4 3(|)(})eKTHBHocTb TpaHc<f)opMauHH njiaBHO B03pacTaeT, a 3aTeM 
npH nepexoAe k A- 5 h ©3 Han rrre jib ho yMeHbinaercn. ITocjie^Hee, CKopee Bcero, 

15 CBA3aHO co CHH5KeHH6M HacTOTbi TpaH3HeHTHOH GUS 3KcnpeccHH b 3TOH rpynne, HTO 
b cbok) onepeAB CHH^Kaer nacTOTy <J)opMHpoBaHH5i TpaHcreHHbix TxaHefi. JXpyran 
B03MO^oia^ npHHHHa — CHH^ceHHe Mop(|)oreHHoro noTeHUwajia npn /uiHTenbHOM 
KyjibTH BHpoBaHHH Ha 6e3ropMOHajibHOH cpe^e CC. OAHaico noKa3aTejib b jik)6om 
cjiynae Bbiuie, hcm b KOHTpojibHOH rpynne B. CpeflHHH noKa3aTejib win rpynn A-l - 

20 A- 5 cocTaBjineT 1,72 %, hto iiohth b flBa pa3a Bbiuie KOHTpojibHoro BapwaHTa. TaKHM 
o6pa30M, no-CTa^HHHaH KOKyjibTHBauHH SKcruiaHTOB noBbiiuaer nacTOTy 
pereHepauHH TpaHcreHHbix no6eroB. - - - 

IIpHMep 5. BjiHHHHe no-CTajHHHOH KOKyjibTHBauHH c Agrobacterium tumefaciens 
Ha cooTHQiiieHHe npnMbrx TpaHcfoopMaHTOB h TpaHcfoopMaHTOB nojiVHeHHbix nepe3 

25 KaJIJIVCHVIO CTaflHK). 

H3BeCTHO, HTO COOTHOUieHHe np^MblX TpaHC(})OpMaHTOB H TpaHC(|)OpMaHTOB 

nojiyneHHbix nepe3 KamiycHyio cranio 3aBHCHT rjiaBHbiM o6pa30M ot 
reHOTHiiHHecKHx oco6eHHOCTeH pacTeHra (Marcotrigiano et al. 1987; Sutter et al. 
1997; Morozova, 2002). Pa3pa6oTaHHbiH MeTOA reHeTHHecKoii TpaHC^opMauHH 

30 3eMJlHHHKH CaAOBOH C MO#H(|)HUHpOBaHHbIM npOTOKOJIOM nO^rOTOBKH, HHOKyJIflUHH H 
KOKy JlbTH B at^H H 3KCI3JiaHTOB XapaKTepH3yeTCJI SoJiee BblCOKOH AOJieH npHMbix 

TpaHc4>opMaHTOB (Ta6jiHua 3). 
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Ta6jii-iu[a 3. BjiraiHHe no- CTa#H h ho h KOicyjibTiiBauiiH c Agrobacterium 
tumefaciens Ha cooTHomeHwe np^Mbix TpaHc<j)opMaHTOB h TpaHcc})opMaHTOB 
nojiyMeHHbix nepe3 KajmycHyio CTaflHio. 



IIpOTOKOJl 


CopT 


HacrroTa 
TpaHC(j>opMauHH 

% 


JJpjm npHMbix 

TpaHC^)OpMaHTOB, 

% 


no 

3'COBepuieHCTBOBaHHOMy 
cnoco6y nocTaziMHHOH 

KOKyjIbTHBaUHH (A) 


OeiiepBepK 


3,7 


87,5 


Selekta 


8,9 


93,8 


Ilo H3 b e CTHOMy cnoco6y 
(James et al (1990) h Nehra 
etal(1990) (E) 


OefiepBepK 


1,0 


28,3 


Selekta 


1,8 


42,0 



10 



15 IIpHMep 6. HaHHbie imp aHajiroa TpaHcreHHbix pacTeHHH 3eMJumHKH canoBofi 

copTa OefiepBepx. nojiyneHHbix c noMombio 6iiHapHoro seicropa pBIThau35. 

Schestibratov et al. (2002) HcnoJib3y* ycoBepmeHCTBOBaHHbm cnoco6 
reHeTHnecKOH TpaHC(j)opMaijHH nojiyHiura TpaHcreHHbie pacTeHiin 3eMjuiHHKH 
ca^oBOH c reHOM TayMaraHa. C uejibio H3yHeHiiH BCTpaHBaHH* T-,ZJHK b reHOM 

20 KaHaMHUHH-pe3HcreHTHbix jihhhh, nojiyHeHHbix b pe3yjibTaTe reHeroHecKHx 
TpaHC^opMaunH nocpe^crBOM 6HHapHoro Beicropa pBIThau35 npoBOAHJic* nUP- 
aHajiH3 o6pa3U(OB TOTajibHofi ffHK. IIocKOJibKy ^aHHbiH Beicrop o6ecneHHBaer 
nepeHOC b *mepHbiii reHOM ^syx reHOB nptll n thaull, HHTpoayKijH* T-#£EK 
aHajiH3iipOBajiacb OT^ejibHo no Kaacaofi nocjieflOBaTejibHOCTH. 

25 Bee 23 He3aBHCHMbie TpaHcreHHbie jihhhh nojiyneHbi npH noaranHofi cejieicijHH 

Ha KaHaMHUHHe KOHijeHTpaunefi 50 h 25 Mr/ji cootb eTCTB eHHO b nepBOM h 
nocjie^yiomnx nacca>xax. B noone^yiomeM nojiyneHHbie pereHepaHTbi yicopeHfljiHCb 
Ha cpe^e c 25 mt/ji KaHaMimima. IIIJP-aHajiH3 o6pa3ijoB TOTajibHofi flHK Ha 
npe^MeT npHcyrcTBH* $parMeHTa b 742 no. reHa nptll noKa3aji ? hto Bee jihhhh 

30 coflep>KaT reHOMHyio BCTaBKy H3ynaeMOH nocjietfOBaTejibHocTH. Pe3yjibTaTbi nUP- 
aHanH3a npe^CTaBjieHbi b Ta6jiHije 4. 

AHajiH3 Tex ace o6pa3uoB TOTajibHofi flHK c Hcnojib30BaHHeM napbi npafiMepoB 
k nocjie.uoBaTejibHOCTH reHa thaull BbiaBHji, hto He Bee /Tp/Z/'-nojio^cHTejibHbie jihhhh 
co^ep>KaT BCTaBKy reHa TayMaraHa II- nUJ>-aHajiH3 noica3aji 5 hto 
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aMnjiH(J)HUHpyeMbiH (ppameHX paaMepoM 878 n.o. npucyxcxBOBaJi b 18 113 23 
aHajiiiSHpyeMbix o6pa3UOB. TpaHcreHHbie jihhhh Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 
h Kjioh 20, necMOxpa na npHcyxcrBiie <J>yHKHHOHH P yiomeH BcraBKH rena nptn He 
coaepacaJM nocjieflOBaxejibHoexb xayMaxHHa II. Pesyjibxaxbi IHlP-aHajiHaa 

npeflcraBJieHbi b Ta6jiHue 4. 

TTpHMe p 7. n^KHHie Westem-hlot aHajiHsa xpaHcreHHbix pacxemiil aeMJiamncH 
r. a nnHOM cop^ <SeHeDBe P K "^eHHbix c noMombio nHHapnoro seicropa 
pBIThau35. 

OyHKUHOHajibHocrb HHTpoayuHpoBaHHOH 3KcnpeccHpyiomeH icaccexbi 35S- 
thawnatin-3'tios aHajiHaiipoBajiacb cnocoooM Western-6jiOTTHHra. HMMyHO^exeKUH* 
6ejnca b BerexaTHBHbix xicaHax (jincxbax) noxasajia, mto sKcnpeccupyfoman Kaccera 
^yHKmioHHpyer h 6ejiOK CHHTeanpyexca b 15 H3 18 /WZ-noJioacHxejibHbix 

HeSHBHCHMbDC JIHHHH. B XpaHCreHHblX JIHHHJIX Kjioh 2, Kjioh 4 H Kjioh 12 XayMaXHH 

H e 3KcnpeccH P yerca. IIphhhhoh, o6i>acHHK>meH sxox cpaicr, Moacex 6brrb flecpeKXHaa 
BcraBKa Kaccerbi 35S-thaitmatirt-3'nos hjih 3H fl oreHHaa cynpeccH* roMOJio ruHHbiMH 
nocjieflOBaTejibHOCTHMH. B jmcxbHX HerpaHcreHHbix pacxeHHfi, xaioice icaic h b jihhhhx 
Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 h Kjioh 20 6e3 BCxaBKH 35S-thaumatin-3'nos 
npHcyxcTBHe xayMaxuna II He oGnapyaceHO. CaoflHbie pesyjibxaxbi npoaeaeHHoro 
Westeni-6jioxTHHT anajinsa b jihcxbjix xpancrenHbix jihhhh npHBO/wc* b Ta6jiniJ,e 4. 

HMMyHOJiornHecKHfi anajiHS siccnpeccHH xayMaxHHa b miojiax xpaHcreHHbix 
jiHHHH xaioKe HOOTBepflHJi npucyxcxBHe 6eJiKa (Ta6jiH«a 4.)- flaHHbie Koppejinpyrox 
c 3KcnpeccHefi xayMaxHHa b jihcxwix. 

Tr r „^ r § JTanHbie o praHOJienxH ^ oro anajima hjiquob 3 eM.naHHKH caflosofi 

rnp-ra <I>eHe pBePK. 

flerycxauHH npoBOZuuiHCb na ypoacaax seMJiaHHKii canoBOH aa flBa roaa 

KyJIbXHBHpOBaHHH H & HOJIHTOHe HCHblXaHHH reHeXHHeCKH yCOBepmeHCXBOBaHHblX 

pacxeHHH (BHHHCITK, r. Opeji). Pesyjibxaxbi aerycxauHH nepBoro ro fl a npHBe^eHbi 
B Ta6jiHue 5. OrpaHHHenHoe KOJiHHecxBO aro» yposcaa nepBoro rojJ.a He hosbojihjio 
npoBecxH opraHOJienxHHecKHH anajma cxaxncxHHecKH flocxosepHO, oflHaico cpeflHHe 
6ajiJiw oneHHBaiomHe cjianocxb hjioaob, noflXBep^aiox H3MeHeHHe BKycoBbix 
KanecxB hjio/job y pwa xpaHcreHHbix jihhhh. Cjia fl ocxb mhkoxh oueHHBaJiacb no 
nHXHeajiJibHOH CHCxeMe, HexoflH re copxoBOH xapaKxepHcxHKH OeiiepBepKa, 
comacHO koxo P oh BKyc cpeflHecnejibix hjioaob nepBoro c6opa oueHHsaexca b 
cpeflHeM Ha 4 6ajuia. 
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Ta6mma 4. Pe3yjiKraTt>i UUP u Western-6jiOTTHHT aHajni30B 
TpaHcreHHbPc jihhhh 3Cmjuihhkm caflOBOH (kjiohbi 1-23) h copTa 

OefiepBepK. 



20 



25 



Tun 
pacTeHH^ 


imp 

aHajiH3 Ha reH 
nptJJ 


imp 

aHajiio Ha 
reH than II 


HMMyHOAereKURH 
TayMaTHHa b 

JIHCTb5IX 


HMMyHO- 

^ereKmia 
TayMaraHa b 
njio,aax 


Kjioh 1 


-f 


+ 




+ 


Kjioh 2 




+ 


- 


_ 


Kjioh 3 


+ 


+ 


+ 


+ 


Kjioh 4 




+ 




_ 


Kjioh 5 




+ 


+ 


+ 


Kjioh 6 


+ 


- 


_ 


_ 


Kjioh 7 


+ 


+ 


+ 


+ 


Kjioh 8 


+ 


+ 


+ 




Kjioh 9 


+ 




- 




Kjioh 10 


+ 




+ 


+ 


Kjioh 1 1 


+ 




+ 


+ 


Kjioh 12 


+ 


+ 


- - 


- 


Kjioh 13 


+ 


- 


- 


- 


Kjioh 14 


+ 


+ 


+ 


+ 


Kjioh 15 


+ 


+ 


+ 


+ 


Kjioh 16 




+ 




+ 


Kjioh 17 




- 


- 


- 


Kjioh 18 




+ 


+ 


+ 


Kjioh 19 


+ 


+ 




+ 


Kjioh 20 


+ 








Kjioh 21 


+ 




+ 




Kjioh 22 


+ 


+ 






Kjioh 23 


+ 


+ 




+ 


OeflepBepK 
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Ta6iiHua 5. OpraHOJierrrHHecKHH aHajiH3 cjiaflocru njio^oB 3CMJihhhkh 
ca^OBoii ypoacaa nepBoro ro,aa. 



.ZJerycramifl 1 


^erycrrauHH 2 


flerycTaiu-iH 3 


Tun 


CpeflHHH 


Tun 


CpeflHHH 


Inn 


CpeflHHH 


pacreHHH 


Gajui 


pacreHHH 


6ajui 


pacreHHJi 


6ajui 


Kjioh 3 


4,1 


Kjioh 1 


4,0 


Kjioh 3 


4,0 


Kjioh 12 


3,9 


Kjioh 17 


3,8 


Kjioh 6 


3,8 


Kjioh 1 1 


4,0 


Kjioh 16 


4,0 


Kjioh 7 


4,0 


Kjioh 13 


4,0 


OefiepBepK 


3,9 


Kjioh 13 


4,0 


Kjioh 22 


4,2 


Kjioh 21 


4,0 


Kjioh 8 


3,9 


<J>efiepBepK 


4,0 


Kjioh 12 


3,9 


Kjioh 12 


3,9 



IIonapHoe cpaBHeHne cjia^ocTH xron c aKcnpeccHefi TayMaraHa c 

15 KOHTpoJibHbiMH miOAaMH noica3ajio, hto bo Bcex cjiynanx oijchkh onbiTHbix 
o6pa3uoB jihSo npeBbiuiaKyr KOHTpoJibHbie (6 H3 9 nap), jih6o paBHbi hm (3 H3 9nap). 
MaKCHMajibHoe npeBbiiueHHe anaAOCTH njioaoB c SKCnpeccHeii TayMaraHa paBHfleTC* 
0,2 6ajuia. TaicaH pa3Hima 3a<})HKCHpoBaHa b neTbipex napax: Kjioh 3/Kjioh 12; Kjioh 
22/<DeHepBepK; Kjioh 1/Kjioh 17; Kjioh 3/Kjioh 6. B AByx cjiynaHx pasHHija 

20 paBHHjiacb 0,1 6ajuia: Kjioh 1 6M>efiepBepic; Kjioh 21/Kjioh 12. YHHTbiBan, bo- 
nepBbix, mto ajih copTa OefiepBepic oueHica BKyca *roA Bbiuie 4 6ajuiOB He 
xapaicrepHa, a bo-btopbix, MaKCHMajibHan oueHica, Hcnojib3yeMaH b cejieiajHOHHoS 
npaicrHKe paBHa 4,5, cpeflHHH 6ajui 4,2 no BKycy rjix KjiOHa 22 cymecrBeHHO 
npeBbiiuaeT opHniHajibHbie copTOBbie xapaicrepHCTHKH. 

25 ypo>Kaii BTOporo roaa oKa3ajica 6ojiee o6HjibHbiM h no3BOJinji npoBecra 

CTaracTHHecKH AOCTOBepHbiH opraHOJienTHnecKHH aHajiH3 njio^OB. .HaHHbie 
npHBOAHToa b Ta6jinixe 6. 

^Be AerycTaunn BToporo ro#a noica3ajiH AOCTOBepHoe otjikhhc iihth jihhhh c 
3KcnpeccHefi TayMaraHa H3 inecra Bbi6paHHbix ot KOHTpojibHbix HeTpaHcreHHbix 

30 pacTeHHH h jihhhii 6e3 3KcnpeccHH TayMaraHa, 3a hckjhohchhcm napw 3/13. OueHKH 
AerycTauHH BToporo ro^a b cpe^HeM Ha 0,2 6ajuia npeBbiuiaioT TaKOBbie AerycTauHH 
nepBoro ro#a. 3to mo^kct 6biTb o6ycjioBJieHO 6oJiee 6jiaronpHOTHbiMH norOAHbiMH 
ycjiOBH^MH, cnoco6cTByiomHMH HaKorureHHK) caxapoB. 
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Ta6jiHua 6. OpraHOJieirmnecKHH aHajiH3 cjia,aocTH njiOAOB TpaHcreHHOH 
36MjmHHKH ca^OBOH ypoacaa BToporo rofla h copTa OeilepBepK. 



^erycTauHH 1 


^erycTaunH 2 


Tun pacreHiiH 


CpeflHHfi 6ajui 


Thii pacTemiH 


CpeflHHif 6ajui 


Kjioh 3 


4+0,03 


Kjioh 16 


4,2+0,03 


Kjioh 12 


4±0,09 


OeiiepBepK 


4,1±0,02 


Kjioh 1 


4,5±0,03 


Kjioh 22 


4,4±0,02 


Kjioh 13 


4,1 ±0,04 


OeftepBepK 


4,2+0,12 


Kjioh 8 


4,3±0,09 


Kjioh 21 


4,3±0,07 


Kjioh 6 


4+0,12 


Kjioh 6 


4,1+0,05 



IIpHMep 9. BjIHKHHe 3KCnpeCCHH TaVMaTHHa II Ha VCTQHHKBQCTb TpaHcreHHbix 

jihhhh 3cmji5ihhkh canoBofi copTa <E>enepBepK k Botrytis cinerea. 
15 OcHOBMBaacb Ha pe3yjibTaTax EILIP-aHajima h Western-6jiOTTHHra, H3 

nojiyneHHbix ycoBepmeHCTBOBaHHbiM cnoco6oM TpaHcreHHbix jihhhh 3eMJWHiiKn 
(Schestibratov et al. 2002) 6mjih Bbi6paHbi TpH KJiOHa c ypoBHeM SKcnpeccHii 
Tay m aTH h a He MeHee 0,2 MKr Ha Mr cyMMapHoro 6ejiKa, a hmchho Kjioh 3, Kjioh 7 h 
Kjioh 8, a TaioKe ojxvrn kjioh 6e3 3iccnpeccHH (Kjioh 17). B KanecTBe OTp h ijaTejib hoid 

20 KOHTpOJItf HCnOJIb30BajIHCb JIHCTbfl C paCTCHHH flMKOTO THna, jihhhh 6e3 3KcnpeccHH 

TayMaTHHa (Kjioh 17) h TpaHcreHHOH jihhhh Kjioh GUS, nojiyneHHoft c 

HCnOJIB30BaHHeM BeKTOpHOH KOHCTpyKl^HH pBI121 . 

IIpe#BapHTejibHbie 3KcnepHM6HTbi noKa3ajin, hto Ha pe3yjibTaTbi aHajirooB 

CHJIbHOe BJIHHHHe OKa3bIBaK)T He TOJIbKO B03paCT paCTHTeJIbHOH TK&HH II C0CTO5IHHe 

25 HHOKyjiioMa Botrytis cinerea, a TaioKe ycjiOBHH, b KOTopbix HHKy6HpyiOTC5i 
3apa^ceHHbie jiHCTOBbie ahckh. B pojiH KjnoneBoro <J)aicTOpa b AaHHOM cjiynae 
BbicTynaeT Bjia>KHOCTb KaMepbi h ^HJibTpoBajibHbix noAJioxceic. 3tot (J)aicrop 
OKa3biBaji BJiH^Hwe He crrojibKo Ha xapaicrep HH^eKUHH, ckojibko Ha CKopocTb 
KOJiOHii3auHH jiHCTOBbix ahckob. BH3yajibHaa oueHica pa3BHTHH naToreHa 

30 npoBo^Hjiacb nepe3 onpeaejieHHbie np o m e>KyTK h BpeMeHH, no 3toh npHHHHe 
BJia^KHocrb OKa3biBajia peinaiomee BjiHHHHe Ha pe3yjibTaTbi cpaB Hernia. BroyajibHan 
oi^eHKa HeKpo3a, npOBOAHMan Ha uiecTOH #eHb nocjie HHOKyjunjHH, Aajia cjie£yK>mne 
pe3yjibTaTbi: cpe^H^iH ruiomaab nopzDiceHHH cocraBJinjia 27,5±12,9 % KjioHa 
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GUS, Tor#a Kaic Ha pmcksx KjiOHa 7 Heicp03Hbie 30hm eme He c^opMnpoBajincb. 
/taHHwe no 3toh h AByM apyrnM napaM npiEBOAHTC* b Ta6jiHue 7. 

JJaHHbie no creneHH cnopoHOinemia, npHBeaeHHbie b Ta6jiHue 10 cHHMajiHCb Ha 
^eBOTbiH ^eHb nocjie HHOKyjwimn (b otjihhhc or aaHHbix no Heicp03y), nocKOJibicy 

5 KOHHflHO(J)OpbI (J)OpMHp3'K)TC^ Ha MHU6JIHH C 3aAep>KKOH B HeCKOJIbKO CyTOK nOCJie 
nOHBJieHHH HeKpOTHHeCKHX 30H Ha JIHCTOBblX ancicax. CpeaHHe 6aJIJIbI 

cnopoHOioeHHM HanpHMep asm napbi Kjioh 7/Kjioh GUS cocTaBjuuni 
0,13±0,06/0,47±0,21 una onbiTHoro h KOHTpojibHoro b ap h aHTO b cooTBercTBeHHO. 
TaKMM o6pa30M, #aHHbie no Heicpo3y jiHCTOBbix ahckob noATBep^aiOT 
10 craTHCTHHecKH AOcroBepHbie pa3JiHHRH He TOJibKO BHyrpH cpaBHHBaeMbix nap, HO H 
Me^Kfly BceMH TpaHcreHHbiMH jihhhamh c 3KcnpeccneH TayMaTHHa c oahoh cropoHbi 

H KOHTpOJIbHblMH p aCTCH IW MH C ApyTOH. BTOpOH KpHTepHH, HCnOJIb3yeMbIH HSMH 

Ajih oiieHKH ycroHHHBOCTH pacreHHH k HH^eiajHH Bottytis cinerea, Taioice 
noATBep^KaaeT AOcroBepHbie pa3JiHHHH BHyrpH cpaBHHBaeMbix nap, npwneM Ha 
15 jiHCTOBbix AHCKax pacTeHHH c SKcnpeccneH TayMaTHHa cnopOHOineHHe cymecTBeHHO 

HHrH6HpOBaJIOCb- 



Ta6jmija 7. Pe3yjibTaTbi Tecra Ha ycTOHHHBOCTb jiHCTOBbix ahckob TpancreHHOH 
3eMJiaHHKH caAOBOH h copTa OenepBepic k Bottytis cinerea. 



20 



25 



30 



Kjioh 


ypOBeHb 
aKKyMyjiHUHH 
TayMaTHHa, 
MKr/Mr o6mero 
GejiKa 


CpeflHHfl 
njiomaflb 
Heicpo3a, % 


CpeflHHfi 6ajiJi 
cnopoHomeHHJi 


HHfleKC 
noBbiiiieHiiH 

yCTOHMHBOCTH 


Kjioh 7 


1,5 


0 


0,13±O,O6 


3,6 


Kjioh GUS 


0 


27,5±12,9 


0,47+0,21 




Kjioh 8 


1 


0,7±0,3 


0,07+0,06 


3,0 


<J>efiepBepK 


0 


5,7±5,5 


0,21+0,11 




Kjioh 3 


0,2 


1+0,8 


0,13+0,06 


2,8 


Kjioh 17 


0 


19,7±6,1 


0,37+0,11 





IIpnMep 10. ZlaHHbie nojieBbix ncnbiTaHirii TpaHcreHHbix pacTeHHH. 
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IIojieBJbie HcnbrraHiifl TpaHcreHHbix pacTeHHH npoBo^HjiH Ha 
cepTH<j)HUHpOBaHHOM nojTHFOHC nojieBbix ncnbrraHHH TpaHcreHHbix pacTeHHH, 
co3AaHHOM Ha 6a3e k ap a hthh ho ro nuTOMHHica BHHHCIIK, r. Opeji. OueHicy 
BereraTHBHOH h reHepaTHBHOH a kthb ho ere h nojieBbix pacTeHHH npoBOAHJiH no 

5 HCTbipeM OCHOBHbIM Kp ITTep HHM KO JIHH e CTB O p03eTOK B KyCTy; Cpe^H^H BblCOTa 

Kycrra; cpe^Hee ko jihhcctb o ubctohocob; Bee cnejibix nroji nepBoro c6opa. Ilocjie 
AByx jieT pocrra b ycjiOBH^x OTKpbrroro rpyHTa 6ojibina5i nacrb TpaHcreHHbix jihhhh 
He npOflBHjia He;»cejiaTejibHbix (f)eHOTHnHHecKHx otkjiohchhh (Ta6jiHija 8). O^HaKO 
HecKOJibKO jihhhh (Kjioh 9, Kjioh 14, Kjioh 15, Kjioh IS, Kjioh 19, Kjioh 20, Kjioh 
10 23) no OCHOBHbIM noKa3aTeji*M OTJinnajiHCb ot KompojibHbix HeTpaHcreHHbix 
pacTeHHH h 6ojibuiHHCTBa flpyrux TpaHcreHHbix pacTeHHH 3cmjihhhkh. JIhhhh c 

COMaKJIOHaJIbHblMH H3MeHeHHHMH BH3yaJIbHO BMHBJiajIHCb B OCHOBHOM no BblCOTe 

icycTa h ypo^cafiHocTH (Becy cnejibix jirofl nepBoro c6opa). B HTore, aHajnrc 
cooTBeTCTBHH copTorany noKa3ajr, mto 16 TpaHcreHHbix jihhhh M3 23 no ochobhbim 
15 noKa3aTenHM BereTaTiiBHofi h reHepaTHBHOH aKTH b ho CTefi cootb eTCTBy iot copTy 
OefiepBepK. TaKHM o6pa30M, o itth m H3 upoB aHH bi h cnoco6 reHerHHecKoii 

TpaHC(|)OpMaUHH 3 eM J1HHH KH CaflOBOH, OnHCaHHOTO B flaHHOM H3o6pereHHii, 

xapaKTepH3yeTCH 3(J)(])eKTHBH0CTbio nojiyneHHfl pacTeHHH 6e3 coMaKjiOHajibHbix 
otkjiohchhh paBHOH npniviepHO 70 %. 

20 

Ta6jiiiua 8. Pe3yjibTaTbi nojieBbix HcnbrraHHfi TpaHcreHHbix pacreHHH 3cmjihhhkii 
ca^OBOH h copTa OenepBepK: ouemca BereTaraBHofi h reHeparaBHOH aKTHBHOcrefi. ' 





Tun 


KoJIHHeCTB 


CpeziHJDj 


CpeflHee 


Bee nron 


CoMaKjio- 


25 


PacTemiH 


O p03eTOK B 


BblCOTa 


KOJIHHeCTBO 


nepBoro 


HajibHbie 






KycTy 


Kycrra, cm 


ubctohocob 


c6opa, r 


H3MeHeHHJI 


30 


Kjioh 1 


2,3+0,3 


23,5±4,9 


7,1+3,1 


255±52 




Kjioh 2 


3,7±1,3 


22,5±1,7 


5,8±2 


102±15 




Kjioh 3 


3,2+0,8 


24,7±5,4 


5+2,6 


120+22 




Kjioh 4 


3,5+0,9 


25,5+2,8 


5+0,7 


210+44 




Kjioh 5 


3,4+0,7 


27+8,9 


5,9+2,3 


285+35 




Kjioh 6 


3,9+1,6 


22,2±0,9 


5,3±1,5 


289±56 




Kjioh 7 


3,5+1 


26,2+2,8 


6,5±1,8 


209±36 
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Ta6jiHua 8 (npo^oJinceHHe) 





Tun 
PacreHHfl 


KoJIHHeCTB 


CpezjHfl* 


Cpezmee 


Bee nrojx 


CoMaKjio- 


5 


o po3eroK b 
Kycry 


BblCOTa 

Kycra, cm 


KOJIHHeCTBO 
UBeTOHOCOB 


nepBoro 
c6opa, r 


HajibHbie 

H3MeHeHH5I 




Kjioh 8 


3,8+1,1 


28,5±12 


5,8+0,4 


159±41 






Kjioh 9 


3,3±1,3 


19,8±1,9 


2,3±1,7 


43+13 


+ 




Kjioh 10 


3,5+0,8 


21,5+3,5 


4,9+0,5 


250+23 






Kjioh 1 1 


3,3±0,3 


21±3 


4,4±1,7 


198±17 




10 


Kjioh 12 


3,5±0,7 


24,5±1,1 


4,9±2,4 


167±18 






Kjioh 13 


3,2±1,6 


1 22,3±2,3 


3,3±1,3 


198+23 






Kjioh 14 


2,3±0,9 


6,9±3,1 


1,7±1,2 


0 






Kjioh 15 


2,5±0,7 


14,3±3,2 


1,8±0,3 


0 


+ 


15 


Kjioh 16 


3,2±1 


22,9±4,2 


3,2±1,1 


302±98 




Kjioh 17 


3,7±0,3 


25,1±1,9 


4,1 + 1 


277±63 






Kjioh 18 


2,4+1 


10,1±2,5 


2,7+1,5 


78±14 


+ 




Kjioh 19 


2,2+0,3 


15,3±1,1 


2,1±0,4 


35±15 


+ 




Kjioh 20 


3,6±0,9 


12,7±0,9 


1,2±1,2 


0 


+ 


20 


Kjioh 21 


3,5±0,5 


24,8±1,3 


6,1±1,4 


319±78 






Kjioh 22 


3,7±1,5 


24,5±2 


4,4±2,1 


288±58 






Kjioh 23 


2,2±0,8 


11,3±2,5 


1,5±0,5 


83±26 


+ 




OefiepBepK 


3,2+0,7 


24,2±2,9 


4,8±1 


266±35 | 





25 IIpHMep 1 1 . BjiHjiHHe no-CTaziHHHOH KQKVJibTHBauHH c A gro bacterium 

tumefaciens Ha TpaH3HeHTHVK) GUS-3KcnpeccHK) b TKaHHx 3iccnjiaHTOB ji6jiohh. 

IlpH reHeTHHecKOH TpaHC^opMai^HH *6jiohh copTa Mejib6a c Hcnojib30BaHHCM 
ycoBepiueHCTBOBaHHoro npoTOKOJia Ha CTa^HH TpaH3HeHTHOH GUS-3KcnpeccHH 
Ha6jiK)Aajiacb 6ojiee BbicoKaa ee HaeroTa b rpynnax A- 3 h A-4 BapHaHTa A 

30 (oTHocHTejibHO KOHTpojibHoro BapwaHTa B). Pe3yjibTaTbi aHajiH3a npHBe^eHbi Ha 
<t>vir. 7. Taioice KaK h b cjiynae c 3 eM jiahhkoh ca^OBOH, nacTOTa GUS-3iccnpeccHH 
oqeHHBajiacb b nepecneTe Ha mhcjio cpe30B, noflBepruiHxc* B3anMOAeHCTBHK) c 
arpo6aKTepHHMH, a He hhcjio 3KcnjiaHTO b . ITomhmo y b e jiHHeHHJi nacTOTbi GUS- 
3KcnpeccHH, Ha6jiiOAaJiocb TaK^ce H3MeHeHne b hhtchchbhocth GUS-aKTHBHOcra. B 
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BapnaHre A napajuiejiBHO c pocroM nacroTbi HMeno wecro yBejraneHHe chjiw GUS- 
pKpainHBaHi« 3KcnjiaHTOB nocjie nHKy6aunH b pacTBope X-Gluc. 

n P HMep 12. ffaHHMft m j[P H Western-hlottin g aiajmoB JBaHcrgHH^ pacreHHH 
*6jiohh, nojivHeHHbrx c noMon i bio 6HHap Horo Beicropa p BIThau35 

ycoBepmeHCTBOBaHHbiM MeroflOM reHerHHecKOH rpaHC(|)opMauHH 6bijio 
nojiyneHO 2 HesasHCHMbie rpaHcreHHbie jihhhh *6jiohh. IIojiyHeHHbie perenepaHTbi 
yxopeHHjiHCb na cpeae c 25 mf/ji KanaMi^HHa. IHJP-aHajiHa o6pa3uoB TorajibHOH 
Um Ha npe^Mer npHcyrcrBiw ^parMenra b 742 n.o. reHa nptll h ^pameirra re H a 
thaull pa3MepoM 87S n.o. noKaaaji, hto Bee jihhhh co*ep*ar renoMHbie BcraBKH 
AByx nocjie^oBarejibHOcreH (Ta6jiHija 9). HMMyHOflereKmw franca b BenrraxHBHbix 
TKaHHX (jihctmx) pacTeHHH in vitro H in vivo noxaaajia, hto SKcnpeccnpyiomaa 
Kaccera (^yHKiwoHHpyer h 6ejioK CHHresHpyerca b o6enx jihhhhx (Ta6jiHqa 9). 
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Ta6jiHU[a 9. Peayjibxarbi IHJP h Western-6jiorraHr anajiHsos TpancreHHbix jihhhh 

a6jiohh copTa Mejib6a. 



Tun 

pacTeHH^ 


IHJP aHanii3 
Ha reH npt II 


imp aHajiH3 
Ha reH 
thaull 


HMMyHO- 

AeTeicuHH 
TaywaTHHa b 
JiHCTbflx in 
vitro 


HMMyHO- 
^eTeKUHH 
TayMaraHa 

B JIHCTbflX 

in vivo 


KjiohM-I-1 


+ 


+ 


+ 




Kjioh M-I-2 


-t- 


+ 


+ 




Mejib6a 

IlpHMep 13. 


HaHHbie m^P ? 


iHajiH3a TpaHcrei 


iHblX paCTCHHH 


copTa Selekta, 



Hcnojibsy* ycoBepmeHCTBOBaHHbiH cnoco6 reHeraHecKoii TpaHC(J)opMajj[HH 6wjio 
nojiyneHo 15 HeaaBHCHMwx rpaHcreHHbix jihhhh. nojiyneHHbie pereHepaHTbi 
yKopeHajiHCb na cpe^e c 25 M r/ji KanaMHUHHa. IH]p-aHajiH3 o6pa3qoB TorajibHoii 
flHK na npe^Mer np hcjtctbhh 4>par M eHTa b 742 n.o. re H a nptll noicasaji, hto Bee 
jihhhh coflepacar reHOMHyio BcraBKy HsynaeMOH nocjieflOBarejibHocrH. PeayjibTaTbi 
ITUP-aHajiH3a npe«CTaBjieHbi b Ta6jiHue 10. 

Ah3jih3 rex ace o6 pa3 uoB TOTajibHofi AHK c HcnojibsoBaHHeM napw npafiMepoB 
k nocjiejjOBaTejibHOCTH rena thaull bmhbhji, hto He Bee /^//-nojioaorrejibHbie jihhhh 
co«ep>KaT BCTaBKy reHa TayMaraHa II. IHJP-aHajiH3 



noKa3an, hto 
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aMnjmcjmijHpyeMbiH (J)parMeHT pa3MepoM S7S n.o. npHC3TCTBOBaji b 13 H3 15 
aHajiH3HpyeMbix o6pa3uoB. TpaHcrerabie jihhhh Kjioh S4 3 Kjioh S9, HecMOTpa Ha 
rrpHcyrcTBHe ^yHKmiOHHpyiomeH BCTaBKH rena nptll He coaepmajiH 
nocjie^OBaTejibHOCTb TayMaTHHa H Pe3yjibTaTbi IIIJP-aHajiioa npewrraBjieHbi b 
5 Ta6jiHne 10. 

IIpHMep 14. HaHHBie Western-blot aHajiH3a TpaHcreHHbix pacreHHfi copTa 
Selekta, nojivHeHHbix c noMombio SnHapHoro Beicropa pBIThau35. 

HMMyHo^eTeKmia 6ejiKa b BereTaTHBHbrx TxaHKX (jiHCTbflx) noKa3ajia, hto 

SKcnpeccHpyioiuaH Kaccera <j)yHKimoHHpyeT h 6ejiOK CHHTe3Hpyercfl bo Bcex (13) 

10 //7a7///-nojio^cHTejibHbix He3HBHCHMbix jihhhh. B JiHCTbHx HeTpaHcreHHbix pacreHHH, 

Taic^ce Kax h b jihhhhx Kjioh S4, Kjioh S9 6e3 BCTaBKH 35S-thaumatin-3 'nos 

np HcyrcTB h e TayMaTHHa II He o6Hapy^ceHO. Pe3yjibTaTbi npOBe^eHHoro Western- 

Sjiotthht aHajiroa b jracTb*x TpaHcreHHbix jihhhh npiiBOAsnroi b Ta6jiHije 10. 

Ta6jiHua 10. PeayjibTaTbi IHJP h Western-6jiorrHHr aHajncoB TpaHcreHHbix 
15 jihhhh 3 eM jih hhkh ca^OBOH (icjioHbi SI -SI 5) h copTa Selelcta. 



20 



25 



30 



THn 

pacTeHHfl 


imp 

aHajiH3 Ha 
| reH npt II 


imp 

aHajiH3 Ha 
reH thau II 


HMMyHOAereKmiH 
TayMaTHHa b 

JIHCTbflX 


HMMyHo.aeTeKi^HH 
TayMaTHHa b 
njio^ax 


Kjioh SI 




+ 


+ 


+ 


Kjioh S2 




4- 


+ 


+ 


Kjioh S3 


+ 


+ 


+ 


+ 


Kjioh S4 


+ 








Kjioh S5 


+ 




+ 




Kjioh S6 


+ 


+ 




+ 


Kjioh S7 






+ 


+ 


Kjioh S8 


+ 




+ 


+ 


Kjioh S9 


+ 








Kjioh S10 


+ 


+ 






Kjioh SI 1 


+ 


+ 


+ 


+ 


Kjioh S 12 


+ 


+ 


+ 


+ 


Kjioh S 13 


+ 


+ 






Kjioh S 14 


+ 


+ 


+ 


+ 


Kjioh S 15 


+ 


+ 


+ 


+ 


Selelcta 
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HftfMyHOjion-rHecKHH aHairas SKcnpeccnn TayMaraHa b njioaax TpaHcreHHbix 
jihhhh Taioice noflTBepflHJi npiicyrcTBHe 6ejiica. flaHHbie KoppejmpyioT c 
3KcnpeccHeH TayMaTHHa b jiHCTbax. 



TaSjiHua 1 1. PesyjibTaTbi nojieBbix HcnbrraHHH TpaHcreHHbix pacrreHHH aeMjumnKH 
cajjOBOH (jihhhh SI -SI 5) h copra Selekta: oueHica BererarnBHOH h renepaTHBHOH 

aKTHBHOcreH. 



) 



Tun 
PacTeHHfl 


Cpe^HKH 
BbicoTa KycTa. 

CM 


CpeflHee 

KOJIIIHeCTB( 
UBeTOHOCOI 


CpeflHHH Bee 
aro^bi, r 

j 


Co MaKjioHajibHbie 

rlO XVI CM CrilUi 


KjiohSI 


21 5±2 3 


3 3+] 2 






Kjioh S2 


18±1,9 


3+1 3 


J3,2±D,3 




Kjioh S3 




9 7-1-1 
Z, /±1,0 


14±7,3 




Kjioh S4 


23 5±2 8 




1 l,d=to 3 o 




Kjioh S5 


21+4,9 


2+0 6 






Kjioh S6 


20,6±1,9 


1,5+1 


14,1±6,5 




Kjioh S7 


22,2+2,8 


2,3±0,8 


11,1 ±6, 8 




Kjioh S8 


18,5+2 


2,8+0,8 


10,2±6 




Kjioh S9 


14,8±1 


3~,2±2 


9,4±2,1 


4- | 


Kjioh S10 


11,5+2,5 


0,7+0,5 


3+1,4 


+ 


Kjioh Sll 


20+3 


0,3+0,1 


13,8±8,4 


+ [ 


Kjioh S12 


21,5±2,1 


1,5+0,8 


10,1±3,3 




Kjioh S 13 


12,3±1,3 


3,7±2 


9,8±4,3 


+ 


Kjioh S 14 


10,7±3 


2,2±1 


8,2±4,7 




Kjioh S 15 


19,4±4,2 


1,7±1 


13,3+4,9 




Selekta 


20,2+1,8 


2±0,8 


10,4±3,8 
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ITpHMep 15. ffaHHbie nojieBbix ncnbrraHHH TpaHcreHHbix pacremiH copra 
Selekta. 

OueHKy BereTaTHBHoii h reHepaTHB hoh aKTHBHOCTeH nojieBbix pacreHHH 
npOBO^HJiH no neTbipeM ocHOBHbiM KpHTepHHM : cpennxsi Bbicoxa Kycra; cpe^Hee 
5 KOJiHHecTBo uBeTOHocoB; cpe^HHH Bee nrORbi. AHajiii3 cooTBeTCTBiiH copTorarry 
noKa3aji, hto 10 TpaHcreHHbix jihhhh H3 15 no ochobhbim noKa3aTejiHM 
BereraTHBHofi h reHepaiHBHOH aKTHBHOcrefl cootb ercTBy k>t copTy Selekta. JIhhhpi c 

COMaKJIOHaJIbHblMH H3MeHeHH5IMH BH3yaJIbHO BblflBJlHJIHCb B OCHOBHOM nO BblCOTe 

Kycra, KOJinnecTBy uBeroHOcoB, cpe^HeMy Becy nron (Ta6j»ma 1 1). TaKHM o6pa30M, 
10 orrraMmHpoBaHHbiH cnocoS reHeranecKOH TpaHC(J>opMaijHH 36mjihhhkh ca/jOBOH, 
onHcaHHoro b flaHHOM H3o6peTeHHH, xapaicrepH3yeTCH 3(J>(|)eKniBHOCTbK) nojiyneHHa 
pacTeHHH 6e3 coMaiuioHarrbHbix otrjiohchhS paBHOH 66,7 %, hto xopomo 
comacyerc* c flaHHbiMH no copry 4>enepBepK. 

II pHMep 16. JaHHbie opraHOJienTHHecKoro aHajiH3a njioaoB TpaHcreHHbix jihhhh 
15 3eMjiHHHKH canOBOH copTa Selekta. 

IlonapHoe cpasHeHHe cjia^ocTH nroa c 3KcnpeccneH TayMaraHa c 
KOHTpojibHbiMH njio/jaMH npofleMOHCTpupoBajio, hto noKa3aTejiH onbiTHbix o6pa3i*OB 
jih6o npeBbimaiOT KOHTpoJibHbie, jih6o paBHbi hm. flerycrrauHfl noKa3ajra 
AOCTOBepHoe ycnjieHwe cjia#ocrH b flByx jihhhjtx (KjioHbi S2 h S3) H3 rum* c 
20 3KcnpeccHeH TayMaraHa, Bbi6paHHbix una aHajiH3a (TaGjnma 12). MaxcHMaJibHoe 
npeBbimeHHe cjia^ocTH rmoflOB c SKcnpeccHen Tay Mara Ha paBHHeroi 0,3 GaJiJia. 



Ta6jiHU,a 12. OpraHOJierrorHecKHH aHajiH3 cjiaaocrH njiOAOB TpaHcreHHbix jihhhh 

3eMJiHHHKH ca^OBoS h copTa Selekta. 



25 



30 



JJerycraijHH 1 


Tj;erycTau,HJi 2 


Tun 
pacreHHa 


CpeflHHH 

6ajui 


Tun 
pacreHHa 


CpeflHHH 

6ajui 


Kjioh SI 


4+0,03 


Kjioh S4 


4+0,07 


Kjioh S2 


4,3±0,05 


Kjioh S6 


4+0,13 


Kjioh S3 


4,2±0,05 


Kjioh SI 0 


4+0,08 


Selekta 


4±0,07 


Selekta 


4±0,14 
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IIpoMbiuijieHHaa npHMeHHMOCTb 

ycoBepmeHCTBOBaHHbiH cnoco6 noaroTOBKH, HHOKyjwmiH h KOKyjibTHBamiH 
SKcnjiaHTOB noBbicnji Bee noKasarejiH, xapaicrepH3yiomHe 3$<peicTHBHOCTb cnoco6a 
reHeTHHecKOH TpaHCtpopMamiH. flaHHbiH cnoco6 xapaKTepH3yerc» hiokoh nacroTOH 
5 HeKpo3a 3KcnjianTOB, noBbimeHHoii nacTOTOH TparaHeHTHOH 3KcnpeccHii, 
noBbimeHHofi HacroroH (popMnpoBamia TpaHcreHHbix TicaHeH, noBwuieHHOH 
nacTOTOH pereHepauHH TpaHcreHHbix no6eix>B, 6ojiee bmcokoh noneti npaMbix 

TpaHC^OpMaHTOB, HH3KOH HaCTOTOH COMaKJIC-HaJIbHblX H3MeHeHHH. 

Cnoco6 reHeTHHecKOH TpaHc^opMamiH, onncbiBaeMbiH b aaHHOM H3o6pereHini, 
10 no3BOJiHJi nojiyHHTb flocraTOHHoe hhcjio TpaHcreHHbix jihhhh 3cmjwhhkh caaoBOH 
coptob OefiepBepK h Selekta, h nojiyHHTb noflTBepjicaeHHe s^xpeicrHBHocTH cnoco6a 
npn reHeTHHecKOH TpaHctpopMamm »6jiohh copTa Mejib6a. B npouecce 
Jia6opaTopHbix h nojieBbix ncnbrraHHH coptob OefiepBepK h Selekta yaanocb 

OTOSpaTb p*A JIHHHH C SipKO BbipaaceHHblMH yjiyHIIieHHblMH arpOHOMHHeCKHMH 

15 xapaicrepHCTHKaMH (yjiynineHHbiH Bicyc aroA, noBbimeHHaH ycTOHHHBocrb k cepofi 
rHHjin). Bonee -roro, 3th jihhhh He o6jiaaajiH HeacejiaTejibHbiMH (peHOTHnHHecKHMH 

OTKJIOHeHHHMH, KOTOpbie HaCTO B03HHK3IOT npH pereHepaUHH in Vitro 3eMJWHHKH 

caAOBOH nepe3 KaJiJiycHyio CTaflioo. 

ycoBepineHCTBOBaHHbiH cnoco6 TpaHc^opMauHH npeflocraBJweT iunpoKyio 
20 B03M05KH0CTb Bbi6opa reHerHHecKoro MaTepnana fljra ccoflaHHa ycrroHHHBbix k 
^HTonaToreHaM pacreHHii, pacreHHH opHeHTHpoBaHHbix Ha chhtc3 GeiiKOB 
Hcnojib3yeMbix b (papiwaKOJiorHH. 
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<J>opMyjia 

1. Cnoco6 no jiyn ghhji TpaHcreHHoro pacTeHHH, BicrooHaiomHH o6pa6oTi<y TKaHH 
pacrreHUJi Agrobacterium tumefaciens KOTopbifi co^ep^KHT, no KpafiHefl Mepe, owm 
Beicrop, b cocraB KOToporo bxosht, no KpaHHCH Mepe, oflHH, npeacraBjMiomHH 
HHTepec reH OTjiHHaiomHHcsi ton, hto Ha 3Tane TpaHc^opMamm ncnojib3yiOT 
nocra^KHHyK) ko KyjibTHBaijHK) SKcnjiairroB KOTopaa co^ep^cHT: 

i) cra^mo Bbi6opa oototo hjih Dojiee jihctobbix cerivieHTOB mix no^roTOBKH 
3KcruiaHTOB; 

ii) noflroTOBKy jihctobbix juickob nyreM ornenenwi or Ka^caoro jihctoboto AMCKa 
cerMeHTa h nocjieAyromeif HHOKyjiamm h KOKyjiLTHBaqHH JiHCTOBbix ahckob c 
arpo6aKTepiiHMH; 

iii) CTa^MK) y^ajieHHH c JiHCTOBbix ahckob M36biTKa arpo6aicrepHH h 
nocjie^yiomero OT^ejieHHH co CTopoHbi nepBoro cpe3a nepBofi napTHH 3KcnjiaHTOB; 

iv) CTaAHio nepeHoca 3 kcixji atrro b Ha cpe^y cejieicijHH h pereHepamin; 

v) no^roTOBKy nocjieflyiomux napTHH 3 kcii jiaHTOB b co otb ctctb hh c nyHKraMH 
iii) h iv) jxo 4)opMHpoBaHiiH nocjieAHefi napTHH 3KcnjiaHTOB H3 Bbi6paHHbix jihctobbix 
Zjhckob; 

npuneM, no^roTOBKa Ka^ofi H3 nocjieflyiomnx napraH 3KcnjiaHTOB 
BbmojiHfleTCH nocjie BpeMeHHoro HHTepBajia Heo6xoAHMoro aji* ipaHc^opMamra 

paCTHTeJIbHblX KJieTOK H <J)OpMHpOBaHHfl B JIHCTOBBIX AHCKOX HHflyiJHpyeMOH 

pe3HcreHTHOCTH k a6HOTHHecKHM h 6HOTHHecKHM cipeccaM H CHRaceHIiH HaCTOTbl 
coMaKJiOHajibHbrx H3MeHemiH b TpaHcreHHOM pacTemiH. 

2. Cnoco6 no n.l, OTjiHHaiomHHCfl TeM, hto Beicrop co^ep^arr reHerHnecKHH 
MaTepnaji KOflHpyioiijHH, no KpafiHeii Mepe, ojsjm ueneBoii 6ejiOK. 

3. Cnoco6 no n.l, OTjinnaiomHHCfl TeM, hto Beicrop co^ep^cKr reHeraHecKHH 
MaTepnaji KOAnpyiomnfi, no KpafiHefi Mepe, ooth SejiOK KOTopbra co^eficTByeT 
CHH^ceHHio HeKpo3a Ha craflHH TpaHC^opMajumi. 

4. Cnoco6 no n.l, OTjniHaiomHHCJi TeM, mto Beicrop coflepacHT reHeraHecKHH 
MaTepwaji, KO^HpyioiijHH, no KpafiHefi Mepe, ooth 6ejioK, KOTOpbra noBbiuiaer 
ycTOHHHBOCTb pacTeHKH k $HTonaToreHaM, h KOTOpbin Bbi6HpaK)T H3 rpynn: PR-1, 
PR-2, PR-3, PR-4, PR-5. 
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5. Cnoco6 no n.l, OTJiHnaiomHHCfl TeM, hto Beicrop coaepxarr reHerHHecKHw 
MaTepwaji, KcujiipyjomnH kom6hh&uhk) 6ejiKOB no nyHicraM 2,3 hjih 2,4 hjih 3,4 hjih 

2-4. 

6. Cnoco6 no n.4, OTHHHaiomHHca TeM, hto Beicrop coflep>KHT reHeraHecKHH 
5 MaTepwaji, KO^HpyioianH TayiviaraH, othochiuhhch k rpynne PR-5. 

7. Cnoco6 no n.4, OTjiHHaiomHHCjj TeM, hto reHeTHnecKHH MaTepnaji Ko^npyer 
ycTOHHHBOCTb k rpn6aM, Bbi6HpaeMbiM M3 rpynnbi, cocronmeH H3 Phytophthora 
fragariae, Verticillium alboafrum, Mycosphaerella fragariae, Diplocarpon earliana, 
Dendrophoma obscurans, BoUytis cinerea, Sphaerotheca hamuli . 

10 8. Cnoco6 no n.l, OTjinnaioimiHC^ TeM, hto rsix TpaHC^opMaimn Bbi6npaiOTca 

pacTeHRH H3 rpynnbi flBy^ojibHbix. 

9. Cnoco6 no n.l, OTjinnaiom hh C5J TeM, hto ajdj TpaHC(j)opMaqnH Bbi6npaiOT 
AByzjojibHoe pacTeHHe H3 rpynnbi, cocToameH H3: hGjiohh, rpymn, 3Cmji5!hhkh 

Ca^OBOH, MOpKOBH H TOMaTOB. 

15 10. Cnoco6 no n.9, OTjmnaiomHHCJi TeM, hto nnx TpaHc<j)opMamin Bbi6npaioT 

pacTeHne 3eMjraHHKH ca^oBon Bbi6npaeMoe H3 rpyrmbi copTOB; Selekta, Chambly, 
Oka, Joliette, Yamaska, L'Acadie, L'Authentique Orleans, Rosalyne, Roseberry, 
Saint-Pierre, Donna, Enzed Levin, Enzed Lincoln, Vilanova, Durval, Redcrest, 
Bountiful, Redgem, Pelican, Primtime, Mohawk, Latestar, Winoma, <J>eiiepBepK. 
20 11. Cnoco6 no n.l, OTjinnaiomnncH TeM, hto KojinnecTBo uiaroB b nocra^HHHOH 

KOKyjibTHBau[HH SKCiuiaHTOB Bbi6npaK)T b AHana30He ot 2 ^o 5. 

12. Cnoco6 no n.l, OTjinnaiomHHCfl TeM, hto KojmHecTBO maroB b nocraflHHHOH 
KOKyjibTHBauHH 3KCiuiaHTOB Bbi6npaiOT b flHana30He ot 3 no 4. 

13. Cnoco6 no n.l, OTjinHaxomnncfl TeM, hto no^roTOBKy KaacflOH H3 
25 nocjreflyiomHx napTHH 3KcnjiaHTOB BbinojmniOT nocjie BpeMeHHoro HHTepBajia ot 1 

#o 5 cyrox. 

15. CnocoG no n.l, OTjinnaio mnii ch TeM, hto no^roTOBKy Kaacflofi H3 
nocjieflyiomHX napTHH 3KcnjiaHTOB BbinojiHHioT nocjie BpeMeHHoro HHTepBajia 3 
cyroK. 

30 16. Cnoco6 no n.l, 0TjranaK)iijHHC5i TeM, hto c ijenbfo nOBbiuieHPm 

HHAyuHpyeMofi p e3 h CTeHTHO cth k aGnoTnnecKHM h 6woTHHecKMM CTpeccaM H3 
cocTaBa cpe^bi KOKyjibTHBauHH HCKJnonaiOT peryjurropbi pocTa. 

17. Cnoco6 no n.l, OTjniHaromnHCJi TeM, hto b cocraB cpe^bi cejieKijHH n 
pereHepai^HH Bxonm Tff3, HMK n KaHaMHUHH. 
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18. Cnoco6 no n.17, OTjiMMaiomnfiM TeM, hto KOHueHTpaunio T£3 BbiSnpajoT ot 
1 AO 10 mi/ii. 

19. Cnoco6 no n.17, OTjiHHatoujiinca TeM, hto KOHueHTpaqna TR3 cocTaBJiaer 5 
mt/ji. 

5 20. Cnoco6 no n.17, OTjinnajomiiHca TeM, hto KOHijeHTpaitHfo HMK Bbi6HpaiOT 

ot 0 ro 2 mi7ji. 

21. Cnoco6 no n.17, OTjiHHaiomHHca TeM, hto KOHuempaixH* HMK cocraBjweT 
0,3 Mr/ji. 

22. Cnoco6 no n.17, OTjmnaioinKgc* TeM, hto KOHijeHTpaijHio KaHaMHimHa 
10 Bbi6npaK)T ot 10 no 100 mv/ji. 

23. Cnoco6 no n.17, OTjmnaioinHHc^ TeM, hto Komjempami* KaHaMnmwa 
cocTaBji^eT 50 mt/ji. 

24. Cnoco6 no n.l OTjranaioimiHC^ TeM, hto cooTHomeHne AJiHHbi cpe3a h 
njioma^M 3KcnjiaHTa hot0,1 mm / mm 2 no 2 mm / mm 2 . 

15 25. Cnoco6 no n.l OTjiHHaiomnHCH TeM, hto cooTHOinemie othm cpe3a h 

njiomaAH SKcnjiaHTa cocraBjraeT 0,5 mm / mm 2 . 
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